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A BSTRA CT

The purpose o f this study was to determ ine to w hat extent the level o f
technology integration o f fourth and eighth grade teachers in eleven rural school
districts in northeastern Louisiana related to student achievem ent in reading and
mathematics.
The sample consisted o f 123 fourth and eighth grade teachers and their students
from the eleven rural school districts in northeastern Louisiana. Fifty-eight percent o f
the teachers represented the fourth grade and 42% o f the teachers represented the eighth
grade. The teachers served a school age population in which 20% or more was from
families w ith incomes below the poverty line.
M ean scores from the students’ Louisiana Educational A ssessm ent Program for
the 21st Century {LEAP 21) were collected together w ith teacher dem ographic
variables— teachers’ ages, years o f experience, highest degrees earned, certification
status, levels o f technology integration, current instructional practices, and personal
com puter use. Pearson correlation was used to determ ine if there was any significant
relationship betw een the teacher’s level o f technology integration and the class means
for reading and m athem atics as well as for the dem ographic data. Regression analysis
was used to determ ine if the level o f technology use and the teacher dem ographic data
would predict the LEAP 21 reading and m athem atics m ean scores in grades 4 and 8 .

iii
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The data analysis from the study suggested that few hypotheses could be
rejected due to the lack o f significant relationships found.
The results showed that the eighth grade teacher’s age is related to the teacher’s level o f
technology integration; therefore, the older the teacher, the less likely that the teacher is
to integrating technology in the classroom. The fourth grade teacher’s certification
status was related to the teacher’s level o f technology integration, meaning certified
teachers were less likely to integrate technology into their classrooms. A n eighth grade
teacher’s highest degree earned when using mathem atics as the dependent variable is
related to the teacher’s level o f technology integration, meaning the higher the
education o f the teacher, the less likely he or she will integrate technology into the
classroom.
The lack o f statistically significant differences between the teacher’s level o f
technology integration and student achievem ent indicates that technology does not have
an impact on students’ achievem ent in these school districts. Im pact on student
achievem ent typically takes place w hen teachers use technology tor more than ju st
“drill and practice.” Unfortunately, students will continue to perform at the
Approaching Basic level if teachers are not properly trained using technology that will
im pact student achievem ent in their classrooms.
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CHAPTER ONE

Introduction

In 1957, after the Russians launched Sputnik, the United States felt a sense o f
urgency to overhaul education. Following the launch, education reformers initiated
w hat has becom e known as the “golden age” o f education. During this time, five reform
tenets were identified as significant issues that w ould assist with education reform
(M olnar, 1997). First, the philosophy o f education had to be m odified from making
mass education accessible to many individuals to affording all individuals an equal
education. Second, it was necessary to prepare students who lived in impoverished areas
to face a society that w ould be significantly different from the ones in w hich they lived.
Third, individuals were to be conditioned for two or three career changes due to
increased life expectancy. These changes im plied that a high school diploma or even
one college degree would no longer be sufficient to sustain the various career changes
that m ight occur. Fourth, preparation o f school curricula had to com pete with the
inform ation-rich society that provided students with a variety o f m edia creating an
interesting, yet challenging, com m unication network. Finally, students had to be
prepared for the emergence o f technology in education that has becom e a catalyst for
the historical m om ent known as Postm odem ity (M olnar, 1997).

1
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A lthough the aforem entioned reform tenets were clearly stated, the United States
continues to lag in the area o f student performance. The National Com m ission on
M athem atics and Science (2000) recently reported that students’ perform ance in the
U nited States when com pared to other countries is disappointingly below average.
The First International Study o f A chievem ent in M athem atics, published in 1967,
reported that Am erican students finished next to last among 10 m ajor industrialized
nations (Husen, 1967). A nother international study (Ma, 1999) showed students from
Asia, Japan, and China consistently outperform ed students from the United States in the
area o f mathematics. M a (1999) further discovered some factors found to be responsible
for A m erican students perform ing below average to include differences in cultural
contexts such as parental expectations and school organization, am ount o f time spent
learning mathem atics and content, and content allocation in mathem atics curricula.
In 1992, an international com parison in mathematics revealed that the United
States received an “F” in w orld com petition (Bracey, 2000). For example, the
Czechoslovakian Republic, w hich spends a third as m uch per pupil as the United States,
ranked sixth in mathematics and second in science, while the U nited States ranked 28th in
th

mathem atics and 17 in science (Charp, 2001).
In addition, United States students continue to perform poorly in reading. One
recent National A ssessm ent o f Educational Progress (NAEP) reported that only 32% o f
fourth-graders are reading proficiently, and the proportion in urban areas is even lower.
Twenty-six percent o f urban fourth graders were proficient readers as compared with
36% o f suburban and 32% o f rural fourth graders (National Center for Educational
Statistics, 2002).
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Research clearly shows that students in the United States consistently perform
below average in mathem atics and reading. In addition to research indicating nationwide
low perform ance in m any subject areas (Bracey, 2002a; Collins & Dewees, 2001; &
Riley, 2002), studies also indicate that some geographic areas, particularly rural areas, are
reporting low performance. Riley’s (2002) research further indicates that the achievem ent
gap is persistent and intrinsically linked to the fact that m illions o f the nation’s children
still live in poverty.
Currently, a daunting new challenge and an exhilarating prospect faces the nation;
equal access to education and opportunity for all children to learn is again at the forefront
o f education reform (Okpala, 2002). On January 8 , 2002, President Bush signed the No
Child Left Behind A ct ushering in a new era in A m erican education. A ccording to Paige
( 2 0 0 2 ), this era is “the m ost far-reaching reform o f the nation’s public education system ”
since the creation o f the D epartm ent o f Education in 1979 (p. 709). The N o Child Left
Behind A ct should assist w ith narrowing the achievem ent gap for disadvantaged students,
im prove teacher preparation and rewards, and establish accountability measures for
students, teachers, and schools that will be monitored closely by the Departm ent o f
Education.
Challenged by the 21st century leaders and workforce, stakeholders and educators
are increasingly em bracing technology-based pedagogical strategies that will assist w ith
student achievem ent and preparation for this workforce (Dede, 1998; M iddleton &
M urray, 1999). Given the increased access to technology in classrooms today, schools
m ust produce students w ho are able to function com fortably in a technological society.
I f a student does not obtain computer literacy skills early in the education sequence, the
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student will not only be academ ically disadvantaged but face disadvantages in the
workforce as well. It is unacceptable to produce students who are not able to com pete in
the technological jo b market (Henry, 1999); therefore, student technology training is
essential.
Further, technology integration will not only prepare students for a technologyrich labor market, it can help students to gain traditional skills such as reading and
mathematics. Technology enhanced instruction can increase “deep explorations and
integration o f inform ation, high level thinking, and profound engagem ent by perm itting
students to design, explore, experiment, access inform ation, and model complex
phenom ena” (Goldman, Cole, & Syer, 1999, p. 2). School reform ers and stakeholders
recognize that student achievem ent is “a function o f variables other than per-pupil
allocations o f funds” (Okpala, 2002, p. 885). Educators are searching for variables that
can predict and positively affect the levels o f achievem ent in core subject areas o f
students in public schools. Since reading and mathem atics are the two basic courses
required for achieving in other areas in the curriculum, these subjects are o f particular
concern (Okpala, 2002). M iddleton and M urray (1999) purport that the use o f
technology as a variable should “improve the way teachers teach and children learn”
(p.

1 1 0

).
Statem ent o f the Problem
There are continuing concerns over the apparent failure o f schools to teach

students basic skills, particularly in basic reading and m athem atics; students further need
basic technology skills in order to be successful in the workplace. M any school
restructuring efforts are underway, and technology initiatives continue to go
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hand-in-hand w ith these efforts. Implementation o f these changes, however, is costly to
school districts in term s o f tim e and money. These large expenditures o f funds need
justification, particularly in poorer school districts. Therefore, it is im portant to determine
if reading and mathem atics achievem ent o f students in rural schools is im pacted by the
integration o f technology in the classroom.
Purpose o f the Study
The purpose o f this study was to determine to w hat extent the level o f technology
integration by fourth and eighth grade teachers in eleven rural school districts in
northeastern Louisiana is related to student achievem ent in reading and mathematics.
Justification fo r the Study
There has been little research to date that specifically investigates the
relationships o f technology integration on achievem ent o f students in rural schools.
Interested educators and stakeholders wish to understand the role technology integration
may have in the areas o f mathematics and reading on student achievement.
This study extended the research regarding the relationship between student
achievement in the critical areas o f reading and mathem atics in rural schools and the
degree to w hich teachers integrate technology in their classrooms. Findings o f this study
provide adm inistrators, teachers, and other stakeholders in rural school districts additional
guidelines for structuring professional developm ent and instructional activities. Further,
this study provides direction for curriculum development, instructional methods and
strategies as well as student and teacher roles w hen infusing technology into classroom
instruction.
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Theoretical M odel
The tenets o f the philosophy o f learning know n as Constructivism guides this
research. Constructivism, as described by M oersch (1998), displays values that reflect,
“how we come to know and learn” (p. 50). There are three fundamental propositions that
reflect these values:
1. U nderstanding is in the individual’s interactions w ith the environment.
2. Cognitive conflict or puzzlem ent is the stim ulus for learning and determines the
organization and nature o f w hat is learned.
3. K nowledge evolves through social negotiation and through the evaluation o f
the viability o f individual understandings. (Savery & Duffey, 1995)
W hen C onstructivism is fully im plemented, teachers use the ideas o f the student
to assimilate and prepare the lessons that they will teach in their classrooms. That is,
teachers use existing technology and com munity resources to transform classrooms into
dynamic centers o f purposeful and experiential learning that intuitively m ove students
from awareness to authentic action. It is believed that the appropriate use o f technology
can reinforce higher cognitive skill developm ent and com plex thinking skills such as
problem solving, reasoning, decision-making, and scientific inquiry (M oersch, 1999); or
in other words, teachers can now use technology as a tool to prom ote students’ “ability to
reason and solve authentic problem s” (M oersch, 1998, p. 53).
W hen teachers thoroughly integrate technology into the classroom, constructivistlearning environm ents can result. A constructivist-learning environm ent (Reeves, 1998)
is a place w here learners m ay w ork together and support each other as they use a variety
o f tools and inform ation resources in their guided pursuit o f learning goals and problem 
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solving activities. Constructivist learning environm ents usually encom pass many
different applications o f m edia and technology. Such environm ents create active
classrooms that com bine the tools o f Constructivism with com m unication and
visualization tools that enable com m unication and collaboration among learners in a
sociocultural context. Increased student achievem ent should result because o f the synergy
created through dynamic interactions.
Research Questions
This study investigated the following research questions;
Research Question 1. Is there a relationship between teacher levels o f technology
integration and students’ achievem ent in reading?
Research Question 2. Is there a relationship between teacher levels o f technology
integration and students’ achievem ent in mathem atics?
Research Question 3. Is there a relationship between teacher levels o f technology
integration and teacher age?
Research Question 4. Is there a relationship between teacher levels o f technology
integration and teacher years o f experience?
Research Question 5. Is there a relationship between teacher levels o f technology
integration and highest degree earned by the teacher?
Research Question 6. Is there a relationship between teacher levels o f technology
integration and teacher certification status?
Research Question 7. Is there a relationship between teacher current instructional
practices and teacher levels o f technology integration?
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Research Question 8. Is there a relationship betw een teacher personal com puter
use and teacher levels o f technology integration?
Research Question 9. Is there a relationship between the dependent variable,
reading, and the levels o f technology integration subscales

(0

- nonuse to

6

- refinem ent)?

Research Question 10. Is there a relationship betw een the dependent variable,
m athematics, and the levels o f technology integration subscales
6

(0

- nonuse to

- refinement)?
Hypotheses
The following null hypotheses were tested.
Hi: There is no significant relationship between teacher’s level o f technology
integration and student achievem ent in reading in grade four.
H 2 : There is no significant relationship between teacher’s level o f technology
integration and student achievem ent in reading in grade eight.
H 3 : There is no significant relationship between teacher’s level o f technology

integration and student achievem ent in mathem atics in grade four.
H 4 : There is no significant relationship between teacher’s level o f technology

integration and student achievem ent in mathem atics in grade eight.
H 5 : There is no significant relationship between teacher’s level o f technology
integration and the following dem ographic variables (age, total years o f
experience, highest degree earned, and certification status) do not predict a
teacher’s level o f technology integration.
He: There is no significant relationship between teacher’s level o f technology
integration and current instructional practices.
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H 7 : There is no significant relationship between teacher’s level o f technology
integration and personal com puter use.
H8: The independent variables provided in H 1 -H 7 do not predict the dependent
variables o f fourth grade reading, eighth grade reading, fourth grade
mathem atics and eighth grade mathem atics achievement.
H 9 : The levels o f technology integration subscales (0- nonuse to 6 -refinement)
do not predict the dependent variable o f mathem atics achievement.
H 10:

The levels o f technology integration subscales (0-nonuse to 6 -refinement
do not predict the dependent variable o f reading achievement.
Assum ptions

For purposes o f this study, the following assumptions were made.
1. The dependent variable is at interval or ratio levels.
2. The dependent variable is norm ally distributed (Cronk,1999).
3. The levels o f technology integration instrum ent is valid and appropriate for the
purposes o f this study.
4. Participants’ responses accurately reflect their levels o f technology integration.
Lim itations
This study had the following limitations:
1. The sample was restricted to fourth and eighth grade students and teachers in
eleven rural parishes in northeastern Louisiana.
2. The study was designed to explore possible relationships among variables;
therefore, the analysis cannot establish cause and effect relationships.
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3. There existed unexam ined factors affecting the relationship between
technology integration into the mathematics and reading curriculum and student
achievem ent that are not accounted for in the methodology.
4. A ll inform ation in the survey was self-reported.
Definition o f Terms
The following definitions were applied for this study:
1.

Levels o f Technology Integration: Integration levels measured by (a) a

m easurem ent instrum ent with a scale having term s nonuse, awareness, exploration,
infusion, integration, expansion, and refinem ent (b) personal com puter use: a profile that
assesses a classroom teacher’s com fort and skill level w ith using a personal com puter and
(c) current instructional practice: a profile that assesses a classroom teacher’s current
instructional practices relating to a subject-matter versus a learner-based curriculum
approach defined by M oersch (1998).
0

Non-use: Lack o f access to technology-based tools or a lack o f tim e to
pursue electronic technology im plem entation. Existing technology is
predom inately text-based.

1

Awareness: The use o f computers is generally one step rem oved from
the classroom teacher. Com puter-based applications have little or no
relevance to the individual teacher’s instructional program.

2

Exploration: Technology based tools serve as a supplem ent to the
existing instructional program.

3

Infusion: Technology-based tools including databases, spreadsheets,
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graphing packages, probes, m ultim edia applications, desktop
publishing, and telecom m unications augm ent selected instructional
events.
4

Integration (M echanical): Technology-based tools are integrated in a
mechanical m anner that provides rich content for students’
understanding o f the pertinent concepts, themes, and processes.
Heavy reliance is placed on prepackaged materials and/or outside
resources to aid teachers in the daily operation o f their instructional
curriculum.

5

Integration (Routine): Technology-based tools are easily integrated in
a routine m anner that provides rich context for students’ understanding
o f the pertinent concepts o f themes and processes.

6

Expansion: Technology access is extended beyond the classroom.
Classroom teachers actively elicit technology applications and
networking from business enterprises, governmental agencies, research
institutions, and universities to expand student experiences directed at
problem -solving, issues resolution, and student action surrounding a
m ajor them e or concept.

7

Refinement: Technology is perceived as a process, product and tool
utilized by students solving authentic problem s related to an identified
“real w orld” problem or issue.
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2. Technology Integration: A m anner in w hich technology-based tools
(multimedia, telecom m unications, databases, spreadsheets, word processors, and others)
are integrated to provide students with content that is rich; a working knowledge o f
concepts, themes, and processes (Bennett, 2002).
3. Student Achievement: Performance by a student as measured by the Louisiana
Educational A ssessm ent Program for the 21st Century (Louisiana Departm ent o f
Education, 2002b).
4. The Louisiana Educational A ssessm ent Program for the 21st Century (LEAP
21): A criterion-referenced test on content standards adm inistered annually to measure
fourth and eighth grade students’ mastery o f state aligned curriculum.
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CHAPTER TWO

Review o f the Literature

Introduction
Technology is changing the w ay people live and work, and it is well
docum ented that technology has had a positive im pact on education (Baker, 1999;
Cantu & Garza, 1998; Charp, 2001; Cavazos, 2002; Robyler, 2003; Smith 1997). This
chapter provides a review o f literature summarizing research on school reform efforts,
technology standards and school reform, technology integration in classrooms, current
instructional practices, the effects o f teachers’ technology use on student learning,
effects o f student technology use on learning, technology and student achievem ent, and
technology in rural schools.
Since the 1980s, clear support for the use o f technology in classrooms has
developed. Some view technology skills as a basic literacy that students m ust have
before they enter the w orkplace (Baker, 1999; Bracey, 2002b; Cantu & Garza, 1998);
whereas, others view technology as a form o f instructional support with the potential to
improve test scores, enhance instructional practices, and im prove higher order thinking
skills in students (Allen, 2001; Bruce & Levin, 1997; Doherty & Orlofsky, 2001;
Whetzel, 1992).

13
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When technology use is viewed as a basic literacy skill, an important starting point is
to identify the skills students need in the workplace and the skills that entry-level jobs
require. In 1990, the secretary o f the D epartm ent o f Labor established the Secretary's
Comm ission on A chieving N ecessary Skills (SCANS) to specify these skills (W hetzel,
1992).
According to the com mission, to find worthw hile jobs, high school graduates need to
master certain com petencies. Three o f the five com petencies include technology-related
skills:
1. Information skills —using computers to process inform ation, using computers to
acquire inform ation, using computers to evaluate inform ation, using computers to
interpret and organize inform ation, using computers to maintain inform ation, using
computers to com m unicate information.
2. Systems skills —understanding systems, m onitoring system performance, correcting
system perform ance, im proving systems, designing systems.
3. Technology utilization skills — selecting technology, applying technology,
maintaining technology, troubleshooting technology (W hetzel, 1992).
Because concerns about student achievem ent continue, particularly in mathem atics
and reading, interest in school reform efforts continues along w ith interest in ways
technology can facilitate needed changes. The latest 2002 report card on reading from the
National A ssessm ent o f Educational Progress provides discouraging results. Fourth grade
students’ scores in reading were higher than in 1998, but not significantly different from
1992. Eighth grade students showed no im provem ent since the last report, and high school
seniors’ scores declined at every level. Recent w riting results were only slightly better in
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grades four, eight, and twelve. Considering these results, if technology use is to rem ain an
im portant point o f em phasis in K-12 schools, it is increasingly im portant to approach its use
from a basis o f solid research (National Center for Education Statistics 2002).
School Reform Efforts
School districts across the nation have invested billons o f dollars in an effort to
reform their schools’ accountability. During 1990-91, the nation spent about $231 billion on
elementary and secondary education (Cavazos, 2002). Since the 1990s, education policy at
both the federal and state levels has sent strong and consistent signals about the goals o f
standards-based reform: (a) high academic standards, (b) accountability for student
outcomes, (c) the inclusion o f all students in reform initiatives, and (d) flexibility to foster
instructional change. The provisions o f Title I o f the Im proving A m erica’s Schools A ct o f
1994 further requires states to establish challenging content and performance standards at
least in reading and m athematics, to im plem ent assessm ents that m easure students’
performance against these standards, to hold schools and school systems accountable for the
achievem ent o f all students, and to align their Title I program s with these state policies
(Goertz, 2001).
Lee (2003) asserts that teachers and districts frequently complain, however, that state
standards are too general to guide effectively local curriculum and instruction and that
district and school staff members do not have the time or the expertise to translate these
broad goals into practice. Furthermore, Goertz (2001) purports nearly all districts have taken
steps to align their curriculum and instruction, both vertically with state standards and
horizontally, w ith other elements o f district and school policies and programs. Yet how
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districts deployed curricular and instructional change and how they sought to achieve
alignm ent varied substantially.
Charp (2001) asserted that school districts should adhere to reform efforts that
develop a clear set o f goals, expectations, and criteria for improvements in student learning.
This information should be well disseminated and understood throughout the district.
Teachers, students, adm inistrators, and parents should have a shared understanding o f what
skills and abilities are im portant and how these attributes are being measured. In case o f
integrating technology, parents and representatives o f the com munity should be actively
involved with the school and district in setting and revising goals, thereby developing a
vision for student learning through technology. Stakeholders should recognize that
technology alone will not transform student achievement. Researchers such as Dodge (2002)
em phasized that careful and sequential im plem entation o f professional developm ent can lead
to the seamless integration o f technology. Technology should be used to support the school
or district’s learning goals, w hich suggests that technology should be integrated into all
aspects o f teaching and learning, and it should address the learning o f critical content (Charp,
2001 ).
Several factors should be addressed in developing a school plan that reflects a clear
set o f goals. N orth Central Regional Educational Laboratory (1999) further communicates
that the school should establish realistic time frames for improving student achievement
through technology. A ll stakeholders should recognize that new skills, new technologies,
new curricula, and new practices take tim e to becom e effective parts o f teachers and
students’ daily routines. A robust infrastructure w ith connections and equitable access should
support engaged learning w ith technology. A lternative assessm ent m ethods should be used to
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complement standardized test inform ation in order to determine the different skills and
knowledge that students have obtained. Evaluation plans should be in place to ensure that
technology is used for authentic tasks, generates continued im provem ent in student
achievement, and is cost-effective (North Central Regional Educational Laboratory, 1999).
To assist w ith the prom otion o f technology reform , the Office o f Educational
Technology in the United States Departm ent o f Education (2000) launched a Technology
Literacy Challenge. The Technology Literacy Challenge “envisions a 21st
century where all students are technology literate and have access to the educational
resources o f the Inform ation Superhighway” (p. 1). This vision calls attention to
im plem entation o f technology in classrooms as it im pacts student achievem ent as well as
prepares students for the workforce. Because workforce preparation is essential, the U nited
States Departm ent o f Education (2000) has envisioned a modern classroom with infused
technology that should positively impact all students. Some researchers, however, find that
setting the m ark m ay not be enough to ensure adequate progress in the nation’s schools. If
schools are to achieve real im provem ent in student learning and achievem ent, policy m akers
m ust determine how much variability is acceptable and what the proper balance m ust be
between com pliance and flexibility (Goertz, 2001; Dwyer, 1994; Lee, 2003).
As reported by Goertz (2001), there has been an increasing num ber o f government,
community and educational leaders calling for global changes in the nation’s schools;
therefore, the education system has experienced m any reforms. According to Dodge (2002),
The No Child Left Behind Act, which reauthorizes the Elementary and Secondary Education
A ct o f 1965, has been called “the m ost far-reaching reform o f the nation’s public education
system” (p. 675) since the creation o f the Departm ent o f Education in 1979. The m ajor goals
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o f the bill include (a) closing the achievement gap for disadvantaged students, (b) improving
teacher preparation and rewards, and (c) instituting closely m onitored accountability systems
for students, teachers, and schools. States are required to establish academic standards and to
test students annually in grades three through eight (United States D epartm ent o f Education,

2000).
Technology Standards and School Reform
In addition to reforms as global as the N o Child Left Behind Act, technology
integration efforts also represent a reform. In order for schools to sustain and support growth
o f high-quality technology, “everyone has to learn to be m ore aware o f technology standards
and goals” (Baker, 1999, p. 4). In order to ensure alignm ent o f technology integration with
curriculum standards, The International Society for Technology in Education (ISTE)
collaborated with the N ational Council for the A ccreditation o f Teacher Education (NCATE)
to create the National Educational Technology Standards for teachers and students
(International Society for Technology in Education, 2003).
The N ational Educational Technology Standards for teachers suggest that teachers
show evidence o f com petence in the following categories: (a) technology operations and
concepts, (b) planning and designing learning environm ents and experiences conducive to
technological use, (c) infusing technology in teaching, learning, and curriculum, (d) assessing
and evaluating use o f technological measures, (e) providing a productive and professional
classroom setting w hen infusing technology, and (f) ensuring that social, ethical, legal, and
hum an issues are safeguarded during technology use in the classroom (International Society
for Technology in Education, 2003).
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W hile teachers model the use o f technology-based m ethods in their classroom, they
m ust also keep in m ind the standards that w ere designed for students. ISTE National K-12
Educational Technology Standards for students m aintains that students should be able to (a)
dem onstrate basic operation and understanding o f concepts regarding technology, (b)
understand the social, ethical, and human issues that reflect technological use, (c) use
technology as a productivity tool, (d) use technology as a com m unication tool, (e) use
technology to enhance research, and (f) use technology as a problem solving and decision
m aking tool (International Society for Technology in Education, 2003).
Christie (2002) states that standards are a crucial com ponent o f states’ efforts to
im prove student achievem ent in the classroom. To be effective, however, standards must be
clear, m easurable, com prehensive, challenging yet attainable, balanced between w hat
students should know and what students should be able to do, and available to all. If the
standards are not incorporated into school reform efforts, technology use alone is by no
means an indication that positive changes in teaching and learning will result. O ther variables
such as “organizational leadership and structure, the teacher’s role in the restructuring
process, and the curriculum itself, impact the entire school restructuring process, including
instructional uses o f technology” (M oresch, 1995, p. 41). Too often and in too many places,
standards-based reform is defined largely as m aking sure children do better on “tougher” and
extensive standardized paper and pencil tests. This focus, in m any instances, has helped
reduce teaching to test preparation and the adoption o f practices that research o f the last few
decades has shown can be detrimental to student learning practices including the mandated
standardized lockstep curricula and increased testing. A ccording to Falk (2002), in the
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prim ary grades, tracking ability, retention, and prom otion decisions have been made on the
basis o f a single test result.
Technology Integration in Classrooms
It is im portant that all stakeholders recall that technology standards serve as a guide
for teachers. By providing technology standards by grade level, ISTE outlines the framework
o f technology standards that requires teachers to be able to dem onstrate effective technology
usage and enhancem ent in their classrooms despite their econom ic environm ent (M cKenzie,
1998). Because o f students’ attitudes tow ards learning and their self-concept, educators
w orking in high-poverty schools should strive to create environm ents that reflect high
expectations that link students to successful achievem ent (Lee, 2003). Since teacher levels o f
technology integration reveal that teachers hold the ultim ate authority over w hat occurs in
classrooms on a day-to-day basis, Peck, Cuban, and K irkpatrick (2002), found that students
are thus subject to the pedagogical choices o f their teachers. If teachers chose not to use
technology, students will receive little exposure to the technology. Peck et al. (2002) further
asserted that teachers largely eschew the use o f instruction technology on a sustained,
systemic basis. Teachers rarely employ technology-based educational resources that can have
an im pact on student academic achievem ent and outcomes. Technology has simply become a
small and largely peripheral element o f a familiar, long running school routine. According to
Peck et al. (2002), as little as 5 % o f the students are affected by com puters and other
technologies.
Perhaps part o f the problem is the rapid pace o f changes in technology.
W ashenberger (2001) stated that technology has grown at such a trem endous rate that it has
discouraged many educators from using this tool. The U.S. Departm ent o f Education (2000)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

21

quality education data report revealed that there were 200 com puters per 1,000 students
nationwide, or one com puter for every five children (Bennett, 2002), yet despite this massive
infusion o f technology, overall improvements in education have been minimal. Further,
according to Bennett (2002) scores on the National A ssessm ent o f Education Progress point
out this lack o f advancement. Results for 1999 showed no significant change in reading,
mathematics, or science for students in grades fourth and eighth tested from 1994 through
1999, again, in spite o f technology’s increased availability and proven im pact on instruction
(Bennett, 2002).
Although technology is readily available in many districts, training in integrating
technology effectively is necessary (W ashenberger, 2001). In order for technology to im pact
student achievem ent in basic skills, appropriate technology training supports the following:
(a) staff development, w hich allows teachers to explore the various opportunities available to
them, (b) technology that is used for isolated activities that do not reflect a them e or concept,
(c) technology that is only one step rem oved from the classroom teacher, (d) existing
curricula rather than a curricula that w ould serve as a catalyst for change, and (e) lesson plans
that do not reflect significant links between instructional priorities and the need for
technology (M oersch, 1998).
According to N orth Central R egion Educational Laboratory (1999), technology has
four major functions w hen used to support learning. The functions include (a) drill-andpractice, various com puter assisted instruction, and instructional television; (b) exploration
functions, w hich provide students the ability to use CD-ROM encyclopedias, search engines,
hypermedia, simulations, and m icrocom puter-based laboratories; (c) com munication
functions that will perm it students to utilize interactive learning systems; and (d) email as a
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tool to create, compose, store, and analyze data. Various types o f technology can be useful in
enhancing teachers’ levels o f technology use in the classroom, which will ultimately im pact
student achievem ent (North Central Region Education Laboratory, 1999). Teachers can
integrate technology by “engaging students in exploring, thinking, reading, writing,
researching, inventing, problem solving and experiencing the real world. Technology media
can be used for inquiry, com munication, expression, and construction” (The N orth Central
Region Educational Laboratory, 1999, p. 3).
In fact, technology can m ake a difference in how students learn. Technology
integrated learning systems have the potential to increase standardized mathematics test
scores and to improve students’ attitudes towards com puter based mathem atics and reading
lessons when used w ithin the context o f a cooperative-learning curriculum. Technology is an
instrum ent that supports “authentic learning” (Brush, 1997, p. 3).
N ot only do these functions support student learning, but they also enhance teacher
productivity. M any teachers use the com puter as a m anagem ent tool. They create worksheets
and tests, and some com pute grades on the com puter (Robyler, 2000). Additionally,
technology allows teachers to enhance traditional lessons, as well as provide students with a
view o f how future lessons can possibly be designed (Schrum, 2000).
However, H enry (1999) com municates that technology will never take the place o f
basic skills and essential concepts that students need to know. A ccording to Henry (1999),
technology integration can serve as a tool that assists with enhancing the basic skills;
therefore, it can positively im pact student achievement. Further research dem onstrates that
technology can be used in the classroom to improve basic skills through drill and practice, to
facilitate change in teachers’ pedagogy that will m otivate students to think critically,
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analytically, and gain the ability to solve problem s that are identified as real-world. If high
standards are going to be set, these standards m ust require teachers to move beyond strategies
that are whole group and traditional (Heinecke, Blasi, M ilm an, & W ashington, 1999).
Some research has shown that the developm ent o f integrated technological pedagogy
m ust be guided to be effective. Unfortunately, some teachers have a m isconception o f how
technology should be infused into classrooms. Teachers who have not been appropriately
trained for technology integration tend to find a piece o f software, place it into the disk drive
and let students “play” . In order for technology to im pact student achievem ent teachers,
should be trained in a m anner that will reflect pedagogy or strategies that will ensure a
positive impact on student achievement. Teachers should not view technology as a panacea
(Viadero, 1997).
Bruce and Levine (1997) report that technology for inquiry should consist o f basic
skills, change o f pedagogy, m otivation to think, data m odeling, spreadsheets, access to online
observatories and microscopes, and hypertext. Three types o f m edia offer educational
opportunities for students that promote learning and higher order thinking (Lee, 2003). These
researchers describe m edia for com m unication as w ord processing, e-mail, synchronous
conferencing, graphics software, simulations, and tutorials. M edia for expression was
identified as interactive video, animation software, and m usic composition. M edia for
construction included robotics, com puter-aided design, and control systems.
Studies show that the presence o f m illions o f com puters and the Internet in schools
has not dramatically changed how teachers teach and how students learn. The need for
im provement in education is still present. Cuban (2001) suggests that em ulating the
successful em ploym ent o f com puters by businesses is not simple. First, educators,
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politicians, parents, and concerned citizens m ust understand how schools can use com puters
m ore effectively to im prove education and to benefit students and teachers. Second,
commercial com panies m ust create suitable software. Further, until schools can perm it a
m ajor change in the way teaching is carried on, they must necessarily continue to miss out on
the improvements that com puter technology can bring (Bennett, 2002).
Current Instructional Practices
H agner (2001) asserts that teachers are still in various stages o f learning and
incorporating new ways o f presenting inform ation to their students. Teachers have found
themselves in environm ents where the use o f new technologies is demanded by those who
oftentimes possessed a superior understanding o f their use. W hile teachers are fam iliar with
the benefits o f adopting technology into the teaching and learning process, m any are uneasy
about doing so given the environm ent o f their students. Some students are now able to
demonstrate various technologies to teachers due to the technological wave that has swept
their generation. A ccording to Smith (1997), teachers were often forced to bring in materials
and approaches that sim ultaneously present inform ation from the global perspective as well
as the detailed perspective, w hich dictated that teachers offer concrete experiences as well as
discovery options and present facts in non-linear and linear fashion.
Traditional, lecture-based approaches to education as described by Tharp (1999),
em phasized receptive, reflective, abstract, analytic and linear styles o f learning. In contrast, a
collaborative, learner-centered approach offers opportunities for all learning styles to
succeed, provides adequate inform ation delivery, analysis, and makes application
opportunities available to students. Tharp (1999) asserts that technology-supported learning
options improve and greatly accommodate different styles, offering students the opportunity
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to benefit from the dom inant one while learning a new one. Smith (1997) purports that
individual styles o f learning task com pletion and problem solving depend on the
im plem entation o f a variety o f strategies. O ’M alley and Cham ot (1990) suggest three
different types o f strategies through w hich learners tackle know ledge acquisition
opportunities “m etacognitive (thinking about and planning for learning), cognitive (active
participation in the learning process) and social/affective (interaction w ith others and control
o f affective factors)” (p. 23).
Dede (1998) em phasizes that guided inquiry, project-based collaboration, and
mentoring relationships all evoke increased learner m otivation, manifested via readily
observable indicators such as better attendance, higher concentration, and increased time on
task. In the 21st century, being a successful w orker and an inform ed citizen will require
sophisticated know ledge delineated in the national curriculum standards in technology and
mathematics. Inform ation technology can assist students not only to learn difficult concepts,
but also to m aster the learning-how -to-learn skills need to keep capabilities current in a
rapidly evolving economy. Dede (1998) further com m unicated that developing in learners the
ability to use problem solving processes is similar to those o f experts that are providing
powerful evidence that students are retaining the skills needed to succeed in the 21st century.
Learners should be em ulating the behaviors o f team s o f scientists, mathematicians, designers,
and other expert problem solvers. Research shows that students’ outcomes on conventional
achievem ent tests rise w hen technology-based educational innovations are implem ented
(Cavazos, 2002).
Am rein and B erlinder (2002) com municated that students can achieve when they are
taught by teachers who use technology for higher-order thinking as opposed to drill and
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practice, yet teachers are spending an inordinate am ount o f time on drills leading to the
mem orization o f facts rather than spending time on problem solving and the developm ent of
critical and analytical thinking. Rather than a push for higher standards, the high stakes test
has driven instructional practices to that o f mediocrity. Tharp (1999) asserts that there are
five standards for effective pedagogy, w hich will assist teachers w ith integration o f different
instructional practices.
(a) Joint Productive Activity: Teaching and Students Producing, facilitating
learning through jo int productive and activity am ong teacher and students;
(b) D eveloping Language and Literacy A cross the Curriculum, developing
com petence in the language and literacy o f instruction across the
curriculum; (c) M aking M eaning: Connecting School to Students’ Lives,
connecting teaching and the curriculum w ith experiences and skills o f
students’ hom e and com munity; (d) Teaching com plex thinking, challenging
students tow ard cognitive complexity; and (e) Teaching Through
Conversation, engaging students through dialogue, especially the
Instructional Conversation. The aforem entioned instructional trends are
critical to the way teachers com municate to their students. Developing
creative w ays o f teaching is essential to success and how teachers use
technology in particular can im pact student achievement. (Tharp, 1999, p.
43-44).
Effects o f Teachers ’ Technology Use on Student Learning
Recent research (cf. Jago, 2000; Cuban, 2001; Roblyer, 2003) focuses on the ability
o f teachers to integrate technology into all classroom activities and the im pact o f this type o f
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learning environm ent on student learning and achievement. These studies represent a much
sm aller portion o f the research, but represent an im portant point o f em phasis for future
research.
M iddleton and M urray (1999) investigated 107 fourth and fifth grade teachers’ levels
o f technology integration. The effect o f those teachers’ technology integration on student
achievem ent in m athem atics and reading was m easured using the M etropolitan Achievem ent
Test. Participating teachers com pleted The Levels o f Technology Im plem entation (LoTi)\ A
Framework for M easuring Classroom Technology Use (M oersch, 1995), w hich evaluated
their levels o f technology integration. These teachers responded to a series o f questions or
statements regarding their knowledge, com fort level, and the am ount o f technology
im plem ented in their classrooms. The sample consisted o f fifth graders in the study who
received more instruction that included technology than those students with limited
technology instruction. Results from the M etropolitan A chievem ent Test and the LoTi
instrum ent indicated that the teachers’ level o f technology integration had a positive,
significant effect on reading scores (n = 4.821) for fifth grade students and on mathematics
scores (n = 12.018) for fifth grade students.
In related research, D reirer (2000) exam ined the effects o f integrated classroom
com puter use on student achievement. The sample consisted o f 142 second and third grade
students from high technology classrooms and lim ited technology classrooms. While the
overall results showed no statistically significant differences in achievem ent between
students in high versus limited technology classrooms, there were differences with specific
groups that favored high technology classrooms. Low er socio-economic status students,
particularly boys, showed higher achievem ent in classrooms that utilized high technology,
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measured by the students’ 1999 Stanford-9 test scores and the attitudes o f the teachers
regarding the effects o f com puters on student achievement.
A ten-year study o f how the routine use o f technology by teachers and students
affected student learning, the Apple Classroom o f Tom orrow (ACOT) project studied five
classrooms throughout the United States (Dwyer, 1994; Sandholtz, Ringstaff, & Dwyer,
1997). Researchers provided each classroom with a wide variety o f technology tools, training
for teachers, and a coordinator at each school to provide technology assistance. The project’s
prim ary purpose was to investigate how routine use o f computers and technology influenced
teaching and learning.
The analysis o f data from the evaluation o f the A CO T project was based on a
database o f m ore than 20,000 entries, com posed o f email journals, unstructured audiotape
reports o f teachers, observations o f classrooms, and in-depth interviews. Teachers at five
schools from different regions in the U.S. were included in the research; researchers did case
studies on three schools. Researchers saw technology "profoundly disturb[s] the inertia o f
traditional classrooms" (Dwyer, 1994, p. 7). M ajor findings suggest that the influence o f
technology on teaching and learning has taken place over the last decade. W ithin the last
decade, teachers began to utilize constructivist teaching strategies in their day-to-day
technology integrated activities. Teachers were encouraged to infuse cooperative learning
and collaborative efforts as they used more com plex tasks and materials in their instruction,
along with m ore perform ance-based evaluation (Roblyer, 2003).
There is, however, a need for further research on the link between the degree to which
teachers integrate technology into the classroom and student achievement. In spite o f the
apparent com m itm ent o f schools to technology, it appears that m ost teachers use computers
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to support their current teaching practices rather than as a tool to promote more innovative,
constructivist practices (Cuban, 2001). For example, D oherty and Orlofsky (2001), in
collaboration with H arris Interactive and M arket Data Retrieval, conducted a technology poll
o f 500 students in grades 7-12. As part o f this survey, researchers asked students how their
teachers used computers for learning. The poll revealed that m ost students said their teachers
do not use computers in sophisticated ways. W hile 86% o f students said their teachers have
dem onstrated how to use com puters to write papers, far few er, 51 %, said their teachers were
using computers to help them visualize new concepts.
Furthermore, 43% o f students said that their teachers never dem onstrated how to use
computers for hom ework help, and only 29% said that when they do not understand
something, their teacher never used a com puter to help them understand it in a different way.
Unfortunately, some teachers have not received any technology training (Dodge, 2002). If
teachers are not provided the support they need to integrate com puters into the overall
framework o f the classroom, it is unlikely that their students will use computers in ways that
will improve learning (Fuller, 2000).
Effects o f Student Technology Use on Learning
Research on the im pact o f student technology use on learning and achievem ent is
relatively new. Prior to 1980, researchers conducted more descriptive studies than
experimental studies com paring com puter-delivered instruction with traditional delivery
modes. A ccording to M addux (1995), this trend shifted in the 1980s as researchers and
educational software developers became interested in establishing cause-and-effect
relationships between com puter and non-com puter delivery modes.
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Since the 1980s, hundreds o f studies have dealt w ith a large num ber o f variations o f
this topic, but m any o f these early studies lacked solid m ethodology (Dillon & Gabbard,
1998). Researchers simply compared the instructional delivery m echanism (e.g. computerbased flash cards vs. paper flash cards) and frequently found there was no significant
difference in learning outcomes (cf. Garrud, 1993; Quade, 1993; Standish, 1992; W iebe &
M artin, 1996). Clark (1994) maintained that one m ajor flaw in m edia comparison studies is
the confusion o f instructional m ethods with the delivery medium. Clark summarized this
body o f work stating:
It is likely that when different m edia treatm ents o f the same informational
content to the same students yield similar learning results, the cause o f the results
can be found in a method w hich the two treatm ents share in common. . . [G]ive up
your enthusiasm for the b elief that m edia attributes cause learning, (p. 28)
Numerous studies (cf. M acArthur, Haynes, & M alouf, 1986; Schofield & V erban
1988; W axman & Huang, 1996; Sivin-Kachala, 1998; Brush, 1997; M erriam, 1998;
W englinsky, 1998) indicate there is no inherent significant difference in the educational
effectiveness o f any delivery medium such as a computer. The delivery medium does not
directly influence achievem ent o f learners; rather, it is the content, the quality o f the
instructional design, and the approach used by the teacher that are the important determinants
o f learning.
Kulik (1994) published the first study to summarize research on computers and
learning using the research technique called m eta-analysis to summarize findings from more
than 97 separate research studies o f com puter-based instruction. Computer-based instruction
is based on the individual needs and learning styles o f students. The software consisted o f
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tutorials, drill and practice, and integrated learning systems. Kulik found these studies
dem onstrated that students using computers learned m ore in less time, had a positive attitude
tow ard their work, and scored, on average, at the 64th percentile on tests o f achievem ent
compared to the 50th percentile for non-com puter-using students.
Many later studies (cf. Schacter, 2001; Allen, 2001; Blok, Oostdam, Otter, &
Overmaat, 2002; Viadero, 2002; M urphy, Penual, Korbak, W haley, & Allen, 2002) more
effectively exam ine the com puter as a tutor or as a tool for constructivist learning. In
addition, several large-scale studies appear frequently in the literature and summarize the
research on the effects o f student use o f technology on learning.
Two researchers, Sivin-K achala and Bialo (2000), review ed 3,500 research studies
and selected 311 studies using the best m ethodology according to M cKenzie (1998) to create
a summary o f the research regarding the effects o f student technology use on learning. These
researchers concluded that technology has shown a significant positive effect on achievem ent
in all major subject areas from preschool through higher education, including special needs
students. For studies focusing on reading and language arts, technology use promotes higher
learner achievem ent in phonem ic awareness, vocabulary development, reading
comprehension, and spelling. For studies focusing on mathem atics, the research
dem onstrated that technology used to focus on problem solving, hands-on, constructivist
activities produced students w ith superior conceptual understanding o f mathematics topics
w hen compared to students receiving traditional instruction. M cKenzie (1998) claims that
technology increased students’ problem solving abilities.
W englinsky’s (1998) national study o f technology’s im pact on mathematics
achievem ent assessed the effects o f higher order thinking technologies on a sample o f 7,146,
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eighth grade and 6,227, fourth grade students gathered by the National A ssessm ent o f
Educational Progress. He controlled for class size, teacher characteristics, and socioeconomic
status. W englinsky found that for both fourth and eighth grade students, the use o f sim ulation
and software that encouraged higher order thinking skills resulted in positive gains in student
academic achievem ent in m athematics. Students in both grade levels who frequently used
drill and practice software perform ed worse on m easures o f achievem ent in mathematics than
students across the nation who did not use drill and practice software.
W axman, Connell and Gray (2002) estim ated the effects o f teaching and learning
w ith technology on students’ cognitive, affective, and behavioral outcomes o f learning. They
used statistical data from 20 studies that contained a com bined sample o f about 4,400
students across all subject areas. The effect sizes average across all means outcomes was .30
(p < .05), w ith a 95% confidence interval o f .004 - .598. This result indicates that teaching
and learning with technology has a small positive, but significant effect on student outcomes
w hen compared to traditional instruction. The m ean effect size for the 13 comparisons
containing cognitive outcomes was .39, and the m ean effect size for the 60 com parisons that
focused on student affective outcomes was .208.
The W est V irginia Basic Skills/Com puter Education Program was a large,
longitudinal study that focused on the state’s basic skills goals in m athematics, language arts,
and reading (Mann, Shakeshaft, Becker, & Kottkam p, 1999). The program began w ith a
group o f kindergarten students in 1990. The students participated in the study for alm ost a
decade. Each year, the state provided the classroom s o f these children w ith computer
technology and teacher training. M ann et al. (1999) analyzed data from the program. W hen
the initial cohort was tested in the third grade using the Comprehensive Test o f Basic Skills,
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M ann et al. (1999) asserted that their scores w ent up five points in one year, having risen
only six points over the previous years. In 1997, the cohort’s reading scores were the second
highest among southern states.
The overall results o f this research suggest that the program had a significant effect
on the classrooms involved, particularly in those classrooms that used technology the m ost
(M ann et al., 1999). There were significant gains in m athematics, writing, and reading. This
intervention was m ore cost effective than other interventions, including the reduction o f class
size. A nother significant finding dem onstrated that the program was especially successful
with low income and rural students and w ith girls. Overall, more recent studies (cf. O ’ Brien,
1999; Okpala, 2002; Schacter, 2002; W axm an et al. 2002) that investigate the effect o f
student technology use on achievem ent indicate that effective technology use produces
consistent, if som etim es small, positive effects on student learning.
Technology a n d Student Achievem ent
Greater attention has recently been given to the role that technology plays in
student achievem ent (Schacter, 2001). The research herein indicates that technology
applications can support higher-order thinking by engaging students in authentic, complex
tasks w ithin collaborative learning (Schacter, 2001). To ensure that this new standard o f
learning fulfills the needs o f school districts, The United States D epartm ent o f
Education (2000) established four National Technology Goals:
1. All teachers in the nation will have the training and support they need to help
students learn using computers and navigating the Information Superhighway.
2. All teachers and students will have m odern m ultim edia com puters in their
classrooms.
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3. Every classroom will have connection to the Inform ation Superhighway.
4. Effective software and on-line learning resources will be an integral part o f every
school’s curriculum to ensure that no child is left behind (The United States
Departm ent o f Education, 2000).
The U. S. Departm ent o f Education (2000) has charged each school district in the
nation to com ply w ith these goals. As a result, there has been a decrease in the student to
com puter ratio and an increase in the num ber o f classroom s that were connected to the
Information Superhighway. However, in 1998 it was found that only 20% o f the teachers
w ith access to the various technologies felt com fortable using them in their classrooms due
to lack o f training (U.S. D epartm ent o f Education, 2000).
A m ission and vision for technology education was thus established. The m ission o f
technology education has since established an organizational structure centered on “concepts,
processes, and systems that are uniquely technological” (The Technology Education Lab,
2001, p. 1). In order for the m ission to be carried out, three initiatives were identified to assist
w ith enhancing the vision. The Technology Education Lab (2001) describes the initiatives as:
(a) technology-integrated hands-on activities to accom pany curriculum for teachers, (b) a
plan for staff developm ent that will ensure appropriate use o f curriculum resources, (c)
suggestions for types o f equipm ent and facilities, and (d) revision o f the curriculum.
In the state o f Louisiana, the Center for Educational Technology reported that the
goals have been established by the Statewide D istributive Learning N etw ork to “improve
student achievem ent by providing students and teachers the opportunity to access needed
courses and appropriate curriculum and enrichm ent program s utilizing telecom m unications
system s” (The Louisiana Center for Educational Technology, 2001, p. 1).
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The center’s main focus is to provide all educators and learners w ith access to technologies
that are effective in improving student achievement. The center suggests that in order to
achieve the aforem entioned goals, the developm ent o f technology-rich learning environm ents
and a K-12 network will be necessary. As a result o f the goals established, professional
developm ent opportunities and the use o f technologies that help students and teachers meet
high standards will be incorporated, with accountability procedures also having been
established. These procedures m onitor the effectiveness o f technology use and public
awareness endeavors to prom ote excellence in student achievem ent through the use o f
educational technology.
In related research, the Comm ittee for A dvancing Technology Standards (CATS) is
focusing on three m ajor initiatives that regard im plem enting technology into the K-12
curriculum: (a) the developm ent o f K-12 Louisiana Educational Technology Standards, (b)
expansion o f the Secondary Computer Education curriculum through the identification and
developm ent o f standards-based high school technology courses, and (c) course descriptions,
identification and developm ent o f Standards for D istance Education (Louisiana Center for
Educational Technology, 2001). M oreover, in the State o f Louisiana, a program identified as
the D elta Rural Systematic Initiatives (DRSI) is focusing on the needs o f schools in rural,
econom ically disadvantaged areas o f the state. M any rural schools in the state have been
identified as low achieving schools. The DRSI aims to enhance student learning by raising
academ ic achievem ent in the rural parishes that are identified by its program (Louisiana
Systemic Initiatives Program, 1998). Such program s have already proven to im pact and
improve achievem ent o f low socioeconomic students.
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A research study com pleted by Viadero (1997) consisted o f eighth grade language
arts students in a Los Angeles, California, m iddle school who were members o f minority
groups and poor families. This study revealed that schools that were know n for sustaining
their investments in technology and continued use o f technology in their school districts,
com m unicated to their stakeholders that district adm inistrators and school principals were
com m itted to the project and the investment. The teachers believed that technology would
assist with enhancing the curriculum and were actively involved in the planning and
decision-m aking efforts. They received stipends and release time for staff developm ent and
ongoing training. Additionally, the school districts were open to educational paradigm shifts,
as well as state and national technology standards being used to devise a framework for
technology use in the school (Viadero, 1997). Falk (2002) em phasized that standards can
support better learning if they are used to direct teaching tow ard worthy goals, to promote
teaching that is responsive to the ways students learn, to exam ine students in ways that can
be used to inform instruction, to keep students and parents apprised o f progress, to trigger
special supports for students who need them, and to evaluate school practices.
Technology in Rural School
Children in rural schools do not have the same level o f access to the resources and
experiences as children who live in suburban and urban areas. Increasing technology use,
therefore, creates a vehicle for educators to address teaching and learning opportunities for
students that would norm ally be non-existent. Beeson and Strange (2003) report that 43% o f
the nation’s public schools are in rural com m unities or small towns o f fewer than 25,000
people, and 31% o f the nation’s children attend these schools. Poverty is the largest persistent
challenge rural schools face. Per capita income, salaries, com puter use in the classrooms,
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school adm inistrative cost and transportation were listed as other challenges. The state o f
Louisiana is ranked in the top ten o f the lowest users o f com puters in rural classrooms
(Beeson & Strange, 2003).
Two overriding issues that im pact technology use in rural schools in the southern
U nited States include the relationship that exists between technology and a lack o f economic
development, social class, and racial and ethnic inequities and technology being infused into
the rural classroom (Collins & Dewees, 2001). The first overriding issue contributes to w hat
is now known as the “digital divide” (p. 2). Jago (2000) reports that predom inantly minority
or high poverty schools show a gap o f three to five grade levels existing between
instructional content and test content. Students in these schools were being tested on skills
and m aterials they had never seen.
The second issue that arises in rural schools, is that few teachers have changed their
pedagogy since the 19th century (Collins & Dewees, 2001). Teachers are not always trained
or know ledgeable o f current pedagogy. Silvus (2000) asserts that although m illions o f
dollars were invested into school districts for Internet connectivity, inequitable access still
rem ains a problem for rural schools in southern states. It was reported by Collins and Dewees
(2001) that in the fall o f 1997, public schools with a large percentage o f low-incom e students
were less likely to have Internet access than schools w ith a higher socioeconomic level o f
students. School districts w ith a large num ber o f m inority students enrolled tend to have a
sm aller percentage o f instructional rooms w ith Internet access than public schools w ith low
m inority enrollm ent (Collins & Dewees, 2001).
M uir (2002) conducted a qualitative investigation o f rural schools measures the
effects o f im plem enting constructivism. Students in poor com munities o f W estern M aine
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(Muir, 2002) w ere instructed based on the principles o f Constructivism. They were m easured
by integrating inquiry-based, project-based, and problem -based learning models, which
produced electronic portfolios. Once the students adapted the constructivist theory’ using
technology, the school began to observe an increase in reading and m athem atic achievem ent
scores. If the students had com puters available to them at home, achievem ent would be likely
to increase due to the consistent use o f technology.
Regarding com puter access in the home, the Technology Education Lab (2001)
reports that: (a) households in rural schools at m ost all income levels are less likely to own
computers than urban or central city schools, (b) rural households are less likely to have
Internet access than urban or central city households, (c) African A m erican households in
rural com m unities are one-third less likely to have com puters, and (d) A frican American
households in rural com m unities are tw o-fifths less likely to have Internet access than an
average U.S. suburban or urban African American household.
Clearly, there is a problem directly related to income, race, and geographic location
that continues to create a digital divide between those who have access to technology and
those who do not. Collins and Dewees (2001) com m unicated that without the necessary
tools, rural school districts in southern states will face isolation and that rural school
classrooms in southern states do not exem plify a w idespread usage o f technology. In fact,
only 24% o f instructional room s in public elementary schools have Internet access. In m any
cases, most o f the schools across the nation were provided access to the Internet, but the
classrooms were not. In rural schools w here technology is present, administrators and
teachers m ust rem em ber that the presence o f hardw are and software alone are not enough to
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im pact student achievement. Professional developm ent m ust be an integral com ponent to the
success o f technology use in classrooms (Collins & Dewees, 2001).
In order to bridge the digital divide, Charp (2001) reports that President Clinton and
Congress devised program s that would assist rural schools in attempting to have the same
opportunities as other schools. To reach this end, all fifty states have been recipients o f a
federal Technology Literacy Challenge Fund, w hich has distributed $2 billion from 2000 and
continues through 2005. Some o f the dollars from this fund were used to train teachers to use
technology in their classroom s effectively. In addition to the fund, an E-rate program has
been established to offer schools discounts on the purchasing o f technology, giving
preference to the low-incom e areas (Silvis, 2000).
Because more students in rural schools now have the opportunity to publish
information, develop research and analysis skills, utilize com puter m apping, and collaborate
w ith other classrooms across the nation, they are m ore likely exposed to technologies that
can promote higher order thinking. “If technology skills m ean a richer experience for rural
students, they may also help preserve the wilderness way o f life, and if students want to stay
in the community, they can do so by using the Inform ation Superhighway for w ork” (Silvis,
2000, p. 4).
Sum mary
It is evident that politicians and other stakeholders have challenged the education
system. Bracey (2002) argues that stakeholders and politicians should not assume that lowachieving students would always react negatively to policies that place a strong em phasis on
achievement. Educational Evaluation and Policy A nalysis o f the LEAP 21 has been criticized
for using retention as an incentive. Politicians and other stakeholders feel that such policies
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will raise and perhaps exacerbate issues o f equity in students’ resources and their opportunity
to learn without directly addressing these students because such policies ultimately ignore the
com plexities o f students’ lives; the multidim ensional nature o f the problem o f low
achievement; and the lim itations o f w ork effort, motivation, and time-on-task as m eans o f
raising achievem ent (Amrien, A. L. & Berliner, D. C., 2002).
In the U nited States, billion dollar technology initiatives and reforms have been
launched to ensure that technology is infused into classrooms in a meaningful manner
(Cavazos, 2002). School reform issues which include adm inistrators, teachers, students, and
stakeholders continue to em phasize that technology standards, goals, and teachers’ levels o f
use should be addressed before infusion can successfully take place in the classroom.
Technology access is key. If all students do not have the same opportunities, achievement
will continue to be skewed (M oersch, 1998). Teachers m ust use interactive technologies to
help students m aster difficult and complex concepts, especially in reading and math. The
success in using technology depends on one thing: content (Riley, 2002).
W hen teacher training and materials or equipm ent necessary to ensure that student
achievem ent will prevail are in place, seamless technology integration will be found in the
core subject areas (M cKenzie, 1998). Student achievem ent in reading and mathematics is
critical. If teachers infuse technology using a constructivist approach, achievem ent scores in
reading and m athem atics should increase. Previous research (cf. Kulik, 1994; M iddleton &
M urray 1999; M oresch, 1999; Schacter, 2001) indicates that technology can positively
im pact student achievement. This study exam ined whether the current teachers' level o f
technology integration has im pacted student achievem ent in reading and mathematics
particularly in rural schools located in northeastern Louisiana.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

CH APTER THREE

M ethodology and Procedures

Introduction
This chapter describes the m ethodology used to answer the research questions
and to test the hypotheses proposed in this study. The chapter is divided into two
sections that address research design and methodology. This study exam ined to what
extent the level o f technology integration by fourth and eighth grade teachers in rural
schools in northeastern Louisiana affects student achievem ent in reading and
mathematics. Therefore, fourth and eighth grade teachers’ levels o f technology
integration was exam ined in relation to the following factors: (a) students’ achievem ent
in reading and mathem atics as m easured by the Louisiana Educational A ssessm ent
Program for the 21st Century (LEAP 21); and (b) teacher demographics— age, years o f
experience, highest degree earned, and certification status.
Research D esign
This study used a descriptive and correlational research design. M ultiple
regression was used to exam ine w hich independent variables predict achievem ent
scores from the Levels o f Technology Integration (L oTi), age, years o f experience,
highest degree earned, certification status, current instructional practices and personal
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com puter use — w ith the dependent variables— student scores on the reading and
mathematics section o f the LEAP 21.
The descriptive elem ent o f the study involved an exam ination o f the scores on the
LEAP 21 and LoTi to include the mean, median, standard deviation and frequencies. This
study used correlational statistics to discover and clarify relationships among two or more
variables and to describe the relationships among variables.
M ethodology
Population
The 11 rural districts selected for this study were those districts identified by the
D elta Rural Systemic Initiative, which was designed to bring about systemic reform in
rural communities. This initiative selected school districts that generally serve a schoolage population o f w hich 20% or more com e from families w ith incomes below the
poverty line and only schools designated by the Secretary o f Education w ith locale school
code o f 6, 7, or 8 or a school-age population o f 800 or fewer. The sample for this study
consisted o f fourth and eighth grade teachers and their students from 36 elementary
schools, 17 junior high or m iddle schools, and 13 com bination schools in 11 rural
districts in northeastern Louisiana. These districts received 3, 718 hours o f professional
development for technology and $ 10, 931, 503 from the Literacy Challenge Fund. The
school districts were assigned letters to ensure anonymity. The sample included schools
serving similar populations o f minorities and students eligible for free and reduced
lunches. Also included in the sample o f the study were 186, fourth and eighth grade
mathematics and reading teachers and 2,724, fourth grade students, and 2,525, eighth
grade students. Teachers’ dem ographic data included race and gender, total years o f
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experience, certification status, and certification status by graduate degrees. The
demographic inform ation for students is presented by grade levels four and eight w ith the
school districts’ population in Table 1 (Louisiana Departm ent o f Education, 2002a).
Table 1
Student Population D ata by D istrict
District

Student
Population
Total District
Population

4th Grade

8th Grade

Total
4th/8th

A

1,879

167

178

345

B

1,910

167

124

289

C

3,919

357

319

676

D

1,848

167

178

345

E

3,930

327

331

658

F

2,584

228

240

468

G

5,378

448

379

827

H

3,760

370

264

634

I

1,102

67

74

141

J

2,467

202

175

377

K

2,943

226

263

489

31,720

2,724

2,525

5,249

Total

The range o f the fourth grade population is a low o f 67 in District I to a high o f
448 in D istrict G, m aking a total for the fourth grade population of, 2,724. For the eighth
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grade population, the range is from a low o f 74 in District I to a high o f 379 in D istrict G,
m aking the total for the eighth grade population o f 2,525.
The dem ographic inform ation for both the fourth and eighth grade students was
provided by the Louisiana Departm ent o f Education (2002a). Table 2 displays the
percentages by race and the district population for fourth and eighth grade students in the
11 school districts in northeastern Louisiana included in the study.
Table 2
Percentage o f Student Race and Population by D istrict
District

District
Total
Population

Race

African Am erican
European
Other
Percent
Population/Percent
Am erican
Population/Percent
Total
________________________________________ Population/Percent____________________________
A

1879

355 (18.9%)

1501 (79.9%)

23 (1.2%)

100%

B

1910

712 (37.3%)

1188 (62.2%)

10(0.5% )

100%

C

3919

2010(51.3% )

1905 (48.6%)

4 (0 .1 % )

100%

D

1848

1702 (92.1%)

139 (7.5%)

7 (0.4%)

100%

E

3930

1878 (47.7%)

2032(51.7% )

24 (0.6%)

100%

F

2584

2230 (86.3%)

318(12.3% )

36(1.4% )

100%

G

5378

3436 (63.9%)

1904 (35.4%)

38 (0.7%)

100%

H

3760

2147 (57.1%)

1587 (42.2%)

26 (0.7%)

100%

I

1102

853 (77.4%)

217 (19.7%)

32 (2.9%)

100%

J

2467

523 (21.2%)

1919(77.8% )

25 (1.0%)

100%

K

2943

1124 (38.2%)

1795 (61.0%)

24 (0.8%)

100%

Total

31,720

16,970 (53%)

14,505 (46%)

245 (1%)
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The data show that the African A m erican student population ranged from 18.9%
in District A to 92.1% in D istrict D. It is noteworthy that these districts have
approxim ately the same total student numbers, with 1,879 in District A and 1,848 in
D istrict D. The European A m erican student population ranged from 7.5% in D istrict D to
79.9% in D istrict A.
The data in Table 3 show the population and percentage o f student who are
receiving free or reduced lunch as reported by the Louisiana D epartm ent o f Education
(2002c). D istrict D shows a high percentage (90.9% ) o f students receiving free or
reduced lunch and District A shows a low percentage (54.2% ) o f students receiving free
or reduced lunch. The average percentage o f students receiving free or reduced lunch is
70.5%. District G shows a high population (n = 3904) o f students who receive free and
reduced lunch while D istrict I shows a low population (n = 914) o f students w ho receive
free and reduced lunch. The total population receiving free and reduced lunch shows
22,389. Additionally, o f the 31,720 student population in eleven school districts, 22, 389
receive free or reduced lunches.
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Table 3
Percentage and Population o f Students with Free or Reduced Lunch by District
D istrict

Total
Population

Population o f Free
or R educed Lunch

Percent o f Free or
Reduced Lunch

A

1,879

1,018

54.2%

B

1,910

1,146

60.0%

C

3,919

2,802

71.5%

D

1,848

1,679

90.9%

E

3,930

2,809

71.5%

F

2,584

2,170

84.0%

G

5,378

3,904

72.6%

H

3,760

2,560

68.1%

I

1,102

914

83.0%

J

2,467

1,569

63.6%

K

2,943

1,818

61.8%

Total

31,720

22,389

70.5%

The data in Table 4 show the teacher population for all districts w ith G and F
having a high num ber o f African A m erican fem ales (n = 98) while J has a low number
(n = 8). District F has the highest num ber o f A frican A m erican males (n = 33) while K
has none. District E has a high num ber o f European A m erican females (n = 203) while D
has a low num ber (n = 20). D istrict G has a high number o f European A m erican males (n
= 54) while D has a low num ber (n = 6).
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Table 4
School District Teachers’ Race and Gender
D istrict
District
Total

R ace and Gender
A frican A m erica

European A m erica

Hispanic

F

M

F

F

2 (1%)

111 (79%)

A

141

9 (6%)

B

145

14 (9%) 10 (7%)

C

264

87 (33%) 16 (6%)

D

130

E

M
18 (13%)

94 (65%) 27 (19%)

M

1(1%) 0
0

0

138 (52%) 23 (9 % )

0

0

81 (63%) 26 (20%)

20(15% )

0

0

291

4 2 (1 5 % ) 15(5% )

203 (70%) 31(10%)

0

0

F

165

98 (60%) 33 (20%)

2 8(1 7 % )

6 (3 % )

0

0

G

365

98 (27%) 25 (7%)

187 (51%) 54(15% )

1

0

H

265

3 2 (1 2 % ) 16(7% )

192(12% ) 25 ( 9%)

0

0

35 (43%) 13(15% )

27 (33%)

1 (1%) 1 (1%)

3 ( 2%)

I

84

J

187

8 (4%)

1

148 (79%) 3 0(17% )

0

0

K

213

11 (5%)

0

170 (80%) 32 (15%)

0

0

1,318(59% ) 256(11% )

3

1

Total

2,250

515 (23%) 157(7% )

7 (7%)

The data in Table 5 show the years o f teaching experience by teachers in the
school districts. District D and F have the highest numbers o f teachers with 0-1 years o f
experience (n = 33) w hile A has the low est (n = 5). D istrict C has the highest num ber o f
teachers with 25+ years o f experience (n = 81) while I has the lowest (n = 17).
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Table 5
Teachers’ Total Years o f Experience by District
D istrict

Total
Population

Years
Experience

A

141

0-1
05

1-3
25

4-10
42

11-14
17

15-19
14

20-24
10

25+
28

B

145

19

11

30

19

17

21

28

C

264

13

35

50

18

35

32

81

D

130

33

02

14

11

17

14

39

E

291

22

32

62

43

27

39

66

F

165

33

27

21

08

16

11

49

G

365

30

73

115

39

19

30

59

H

265

14

33

66

29

39

33

51

I

84

18

19

14

06

04

06

17

J

187

09

29

37

20

25

29

38

K

213

08

29

50

22

28

36

40

Total

2,250

204

315

501

232

241

261

496

The data in Table 6 show District G has the highest num ber o f teachers working
w ith less than a bachelor’s degree in the area o f certification (n = 4). District G has
highest number o f teachers certified w ith a bachelor’s degree (n = 172) while I has the
low est number (n = 36). D istrict G has the highest num ber (n = 89) o f teachers not
certified with a bachelor’s degree while D istrict A has the lowest num ber (n = 10).
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Table 6
Teachers’ Certification Status (B achelor’s Degree/Undergraduate)
District
Total District
Population

Certification Status
Less than B achelor’s
Yes
No

B achelor’s
Yes

No

A

141

0

0

81 (58%)

10(7% )

B

145

0

0

87 (60%)

23 (16%)

C

264

0

0

128 (48%)

25 (10%)

D

130

0

0

55 (42%)

35 (28%)

E

291

0

0

149 (51%)

4 5(16% )

F

165

0

1

47 (29%)

62 (37%)

G

365

0

4

172 (47%)

89 (25%)

H

265

0

0

126 (49%)

45 (17%)

I

84

0

0

36 (43%)

36 (43%)

J

187

0

0

105 (57%)

25 (13%)

K

213

0

0

132 (63%)

11 (5%)

2,250

0

5

1,118(50% )

Total

406(18% )

The data in Table 7 show District G has a high num ber o f teachers (n = 71)
certified with a M aster’s degree while District I has a low num ber o f teachers (n = 7).
D istrict E has a high num ber o f teachers (n = 52) certified with a M aster’s +30 while
District I has a low num ber o f teachers (n = 4). D istrict E has a high num ber (n = 4) o f
teachers with an Educational Specialist degree w ith other parishes have two or fewer.
District E has one teacher who possesses a Doctoral degree and is certified.
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Table 7
Teachers’ Certification Status (Graduate Degree)
D istrict
D istrict
Total

Certification Status
M aster’s
Yes
No

M aster’s +30
Yes
No

Ed. Specialist
Yes
No

Doctorate
Yes
No

A

141

2 4 (1 7 % )

3 (2%)

21 (15%)

0

2 (1%)

0

0

0

B

145

12 (9%)

0

21 (14%)

0

2 (1%)

0

0

0

C

264

5 6(21% )

3 (1%)

5 0(19% )

0

2 (1%)

0

0

0

D

130

14(11% )

0

25 (19%)

1

0

0

0

0

E

291

36 (12%)

4 (1%)

52(1 9 % )

0

4 (1 % )

0

1

0

E

165

3 0(18% )

6 (4%)

19(12% )

0

0

0

0

0

G

365

71 (19%)

6 (2%)

21

(6%)

0

2 (1%)

0

0

0

H

265

4 6 (1 7 % )

10

4 6 (1 7 % )

1

0

0

0

0

I

84

7 (8%)

1

4

(5%)

0

0

0

0

0

J

187

3 0(16% )

2 (1%)

25 (13%)

0

0

0

0

0

K

213

39(1 8 % )

10

29 (14%)

0

1

0

0

0

313 (1 4 % )

2

13 (1%)

0

1

0

Total

2,250

365 (16%) 2 7 (1 % )

Instrumentation
A 50-item survey designed by M oersch (1999) o f Learning Quest, Inc. referred to
as the Levels o f Technology Im plem entation (LoTi) Questionnaire was used to measure
teachers’ levels o f technology integration, personal com puter use, and current
instructional practices. D em ographic data collected as a part o f the LoTi consisted o f
teachers’ ages, years o f experience, highest degrees earned, and certification statuses.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

51

The Technology U se Profile was designed to explore the current role o f
technology use in the classroom by measuring three key areas: (a) classroom teachers'
levels o f technology im plem entation {LoTi), (b) personal computer use (PCU), and (c)
current instructional practices (CIP). The LoTi Profile portion assesses classroom
teachers' current level o f technology im plem entation based on the Level o f Technology
Im plem entation {LoTi) Fram ew ork developed by M oersch (1999); the PCU Profile
portion assesses classroom teachers' comfort and skill levels with using a personal
computer; and the stages o f current instructional practices (CIP) profile portion assesses
classroom teachers’ current instructional practices relating to a subject-matter versus a
learner-based curriculum approach. Technology Use Profiles provide schools w ith an
action plan to raise their current levels o f technology im plem entation in the classroom
(M oersch, 1999).
Validity and Reliability
The Levels o f Technology Im plem entation {LoTi): A Guide for M easuring
Classroom Technology Use was piloted to affirm validity in studies completed in A ugust
o f 1997 and in June o f 1998. The piloted studies im plied how technology
im plem entation would be m easured when based on the L oT i data. Informal interviews
were conducted that enabled the investigators to exhibit ratings on the LoTi Level before
the participants were given LoTi scores. M oersch (1998) ascertained reliability by using
C ronbach’s Alpha, w hich denoted .74 for the L o T i, .81 for Personal Computer Use and
.73 for Current Instructional Practices.
The LoTi instrum ent measures the level o f technology im plem entation ranging
from 0 (nonuse) to 6 (refinement) as described below.
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Level 0: Non-U se. A perceived lack o f access to technology-based tools (e.g.,
computers) or a lack o f tim e to pursue electronic technology implementation. Existing
technology is predom inately text-based (e.g., ditto sheets, chalkboard, overhead
projector).
Level 1: Awareness. The use o f technology-based tools is either: (a) one step
rem oved from the classroom teacher (e.g., integrated learning system labs, special
com puter-based pull-out programs, com puter literacy classes, central word processing
labs); (b) used alm ost exclusively by the classroom teacher for classroom and/or
curriculum m anagem ent tasks (e.g., taking attendance, using grade book programs,
accessing email, retrieving lesson plans from a curriculum m anagem ent system or the
Internet); and/or (c) used to embellish or enhance teacher-directed lessons or lectures
(e.g., m ultim edia presentations).
Level 2: Exploration. Technology-based tools supplem ent the existing
instructional program (e.g., tutorials, educational games, basic skill applications) or
com plement selected m ultim edia and/or w eb-based projects (e.g., Internet-based research
papers, inform ational m ultim edia presentations) at the knowledge/com prehension level.
The electronic technology is employed either as extension activities, enrichment
exercises, or technology-based tools and generally reinforces lower cognitive skill
development relating to the content under investigation.
Level 3: Infusion. Technology-based tools including databases, spreadsheet and
graphing packages, m ultim edia and desktop publishing applications, and Internet use
com plem ent selected instructional events (e.g., field investigation using
spreadsheets/graphs to analyze results from local w ater quality samples)
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or m ultim edia/web-based projects at the analysis, synthesis, and evaluation levels.
Though the learning activity may or m ay not be perceived as authentic by the student,
emphasis is, nonetheless, placed on higher levels o f cognitive processing and in-depth
treatm ent o f the content using a variety o f thinking skill strategies (e.g., problem -solving,
decision-m aking, reflective thinking, experim entation, scientific inquiry).
Level 4a: Integration (Mechanical). Technology-based tools are integrated in a
mechanical m anner that provides rich context for students' understanding o f the pertinent
concepts, themes, and processes. Heavy reliance is placed on prepackaged materials
and/or outside resources (e.g., assistance from other colleagues), and/or interventions
(e.g., professional developm ent workshops) that aid the teacher in the daily m anagem ent
o f their operational curriculum. Technology (e.g., multim edia, telecom munications,
databases, spreadsheets, word processing) is perceived as a tool to identify and solve
authentic problem s as perceived by the students relating to an overall theme/concept.
Em phasis is placed on student action and on issues resolution that require higher levels o f
student cognitive processing and in-depth exam ination o f the content.
Level 4b: Integration (Routine). Technology-based tools are integrated in a
routine m anner that provide rich context for students' understanding o f the pertinent
concepts, them es, and processes. A t this level, teachers can readily design and im plem ent
learning experiences (e.g., units o f instruction) that em power students to identify and
solve authentic problem s relating to an overall them e/concept using the available
technology (e.g., m ultim edia applications, Internet, databases, spreadsheets, word
processing) w ith little or no outside assistance.
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Em phasis is again placed on student action and on issues resolution that require higher
levels o f student cognitive processing and in-depth exam ination o f the content.
Level 5: Expansion. Technology access is extended beyond the classroom.
Classroom teachers actively elicit technology applications and networking from other
schools, business enterprises, governmental agencies (e.g., contacting N A SA to establish
a link to an orbiting space shuttle via Internet), research institutions, and universities to
expand student experiences directed at problem -solving, issues resolution, and student
activism surrounding a m ajor theme/concept. The com plexity and sophistication o f the
technology-based tools used in the learning environm ent are now com mensurate with: (a)
the diversity, inventiveness, and spontaneity o f the teachers’ experiential-based
approaches to teaching and learning, and (b) the students' levels o f com plex thinking
(e.g., analysis, synthesis, evaluation) and in-depth understanding o f the content
experienced in the classroom.
Level 6: Refinement. Technology is perceived as a process, product (e.g.,
invention, patent, new software design), and/or tool for students to find solutions related
to an identified "real-world" problem or issue o f significance to them. A t this level, there
is no longer a division between instruction and technology use in the classroom.
Technology provides a seamless m edium for inform ation queries, problem -solving,
and/or product development. Students have ready access to and a com plete understanding
o f a vast array o f technology-based tools to accom plish any particular task at school. The
instructional curriculum is entirely learner-based.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

55

The content em erges based on the needs o f the learner according to his or her interests,
needs, and/or aspirations and is supported by unlimited access to the m ost current
com puter applications and infrastructure available.
The Current Instructional Practices (CIP) scale m easures teachers' current
instructional practices relating to a subject m atter versus a learner-based curriculum
approach based on six elements on a scale o f 1 to 3 as described below.
Intensity Level 0. A CIP Intensity Level 0 indicates that one or more survey
questions were not applicable to the participant's current instructional practices.
Intensity Level 1. A t a CIP Intensity Level 1, the participant's current instructional
practices align exclusively w ith a subject m atter based approach. Teaching strategies tend
to lean tow ard lectures and/or teacher-lead presentations. The use o f curriculum materials
aligned to specific content standards serve as the focus for student learning. Learning
activities tend to be sequential and uniform for all students. Evaluation techniques focus
on traditional measures such as essays, quizzes, short-answers, or true-false questions.
Student projects tend to be teacher-directed in terms o f identifying project outcomes as
well as requirem ents for project completion.
Intensity Level 2. Similar to a CIP Intensity 1, the participant at a CIP Intensity
Level 2 supports instructional practices consistent with a subject-m atter based approach,
but not at the same level o f intensity or commitment. Teaching strategies tend to lean
tow ard lectures and/or teacher-led presentations. The use o f curriculum m aterials aligned
to specific content standards serves as the focus for student learning. Learning activities
tend to be sequential and uniform for all students. Evaluation techniques focus on
traditional m easures such as essays, quizzes, short-answers, or true-false questions.
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Student projects tend to be teacher-directed in term s o f identifying project outcomes as
well as requirements for project completion.
Intensity Level 3. A t a CIP Intensity Level 3, the participant supports instructional
practices aligned som ewhat with a subject-matter based approach - an approach
characterized by sequential and uniform learning activities for all students, teacherdirected presentations, and/or the use o f traditional evaluation techniques. However, the
participant m ay also support the use o f student-directed projects that provide
opportunities for students to determine the "look and feel" o f a final product based on
specific content standards.
Intensity Level 4. A t a CIP Intensity Level 4, the participant may feel comfortable
supporting or im plem enting either a subject-matter or learning-based approach to
instruction based on the content being addressed. In a subject-matter-based approach,
learning activities tend to be sequential, student projects tend to be uniform for all
students, the use o f lectures and/or teacher-directed presentations are the norm as well as
traditional evaluation strategies. In a learner-based approach, learning activities are
diversified and based m ostly on student questions, the teacher serves more as a co-leam er
or facilitator in the classroom, student-projects are prim arily student-directed, and the use
o f alternative assessm ent strategies including perform ance-based assessments, peer
reviews, and student reflections are the norm.
Intensity Level 5. A t a CIP Intensity Level 5, the participant's instructional
practices tend to lean more tow ard a learner-based approach. The essential content
em bedded in the standards em erges based on what students "need to know" as they
attem pt to research and solve issues o f importance to them using critical thinking and
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problem -solving skills. The types o f learning activities and teaching strategies used in the
learning environm ent are diversified and driven by student questions. Both students and
teachers are involved in devising appropriate assessm ent instrum ents (e.g., performancebased, journals, peer reviews, self-reflections) by which student performance will be
assessed. However, the use o f teacher-directed activities (e.g., lectures, presentations,
teacher-directed projects) may surface based on the nature o f the content being addressed
and at the desired level o f student cognition.
Intensity Level 6. Similar to a CIP Intensity 7, the participant at a CIP Intensity
Level 6 supports instructional practices consistent with a learner-based approach, but not
at the same level o f intensity or commitment. The essential content embedded in the
standards emerges based on what students "need to know" as they attempt to research and
solve issues o f im portance to them using critical thinking and problem -solving skills.
The types o f learning activities and teaching strategies used in the learning environm ent
are diversified and driven by student questions. Students, teacher/facilitators, and
occasionally parents are all involved in devising appropriate assessm ent instrum ents (e.g.,
perform ance-based, journals, peer reviews, self-reflections) by which student
perform ance will be assessed.
Intensity Level 7. A t a CIP Intensity Level 7, the participant's current instructional
practices align exclusively with a learner-based approach. The essential content
embedded in the standards emerges based on students "need to know" as they attempt to
research and solve issues o f importance to them using critical thinking and problem 
solving skills. The types o f learning activities and teaching strategies used in the learning
environm ent are diversified and driven by student questions.
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Students, teacher/facilitators, and occasionally parents are all involved in devising
appropriate assessm ent instrum ents (e.g., performance-based, journals, peer reviews, self
reflections) by w hich student performance will be assessed.
The Personal Computer Use (PCU) scale measures the skill and comfort level o f
teachers when using technology for personal use.
Intensity L evel 0. A PCU Intensity Level 0 indicates that the participant does not
feel comfortable or have the skill level to use computers for personal use. Participants at
Intensity Level 0 rely m ore on the use o f overhead projectors, chalkboards, and/or
paper/pencil activities than using computers for conveying inform ation or classroom
m anagement tasks.
Intensity L evel I. A PCU Intensity Level 1 indicates that the participant
demonstrates little skill level w ith using computers for personal use. Participants at
Intensity Level 1 m ay have a general awareness o f various technology-related tools such
as word processors, spreadsheets, or the Internet, but generally are not using them.
Intensity L evel 2. A PCU Intensity Level 2 indicates that the participant
demonstrates little to m oderate skill level with using com puters for personal use.
Participants at Intensity Level 2 m ay occasionally browse the Internet, use email, or use a
w ord processor program , yet m ay not have the confidence or feel comfortable
troubleshooting sim ple technology problems or glitches as they arise. A t school, their
use o f computers m ay be limited to a grade book or attendance program.
Intensity Level 3. A PCU Intensity Level 3 indicates that the participant
demonstrates m oderate skill level w ith using computers for personal use. Participants at
Intensity Level 3 m ay begin to becom e regular users o f selected applications such as the
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Internet, email, or a word processor program. They m ay also feel comfortable
troubleshooting simple technology problem s such as rebooting the machine or hitting the
Back button on the browser, but rely on mostly technology support staff or others to
assist them with any troubleshooting issues.
Intensity Level 4. A PCU Intensity Level 4 indicates that the participant
dem onstrates m oderate to high skill level with using computers for personal use.
Participants at Intensity Level 4 commonly use a broader range o f software applications
including m ultim edia (e.g., PowerPoint, HyperStudio), spreadsheets, and simple database
applications. They typically are able to troubleshoot simple hardware and/or peripheral
problems w ithout assistance from technology support staff.
Intensity Level 5. A PCU Intensity Level 5 indicates that the participant
demonstrates high skill level with using computers for personal use. Participants at
Intensity Level 5 are com m only able to use the com puter to create their own web pages,
produce sophisticated m ultim edia products, and/or effortlessly use com mon productivity
applications (e.g., FileM aker Pro, Excel), desktop publishing software, and web-based
tools. They are also able to troubleshoot most hardware and/or peripheral problems
without assistance from technology support staff.
Intensity Level 6. A PCU Intensity Level 6 indicates that the participant
demonstrates high to extremely high skill level with using computers for personal use.
Participants at Intensity Level 6 are sophisticated in the use o f most, if not all,
multimedia, web-based, desktop publishing, and w eb-based applications. They typically
serve as "troubleshooters" for others in need o f assistance and sometimes seek
certification for achieving selected technology-related skills.
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Intensity Level 7. A PCU Intensity Level 7 indicates that the participant
demonstrates extremely high skill level with using computers for personal use.
Participants at Intensity Level 7 are expert com puter users, troubleshooters, and/or
technology mentors. They typically are involved in training others on any technologyrelated task and are usually involved in selected support groups from around the world
that allow them access to answers for all technology-based inquiries they may have.
The Levels o f Technology Im plem entation (LoTi) Questionnaire correlates with
the International Society for Technology in Educational and the National Educational
Technology Standards (NETS) for Teachers. The ISTE/NETS addresses six areas that
include perform ance indicators. The six areas are:
(a) technology operations and concepts, (b) planning and designing
learning environments, and experiences, (c) teaching, learning, and
the curriculum, (d) assessm ent and evaluation, (e) productivity and
professional practice, and (f) social, ethical, legal, and human
issues. (International Society for Technology Education, 2003)

The LoTi addresses all six o f the ISTE/NETS with its exploration o f the (a) classrooms
teachers’ Level o f Technology Implementation (LoTi), (b) Personal Computer Use
(PCU), and (c) Current Instructional Practices (CIP) (M oersch, 1999).
Student achievem ent in reading and mathematics was determined by exam ination
o f mean scores o f each subtest o f the fourth grade and eighth students by school districts
as determined by the Louisiana Educational A ssessm ent Program for the 21st Century
(Louisiana D epartm ent o f Education, 2002b). The LEAP 21 is a criterion-referenced test
created to determ ine how successful a student has been in mastering state content
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standards. Schools in Louisiana w ere thereby assigned an annual school perform ance
score, w herein 60% o f the score was based on LEAP 21 scores. The six Performance
Labels are (a) School o f Academ ic Excellence, (b) School o f Academ ic Distinction, (c)
School o f A cadem ic Achievement, (d) Above Average, (e) Below Average, and (f)
Unacceptable. School Performance Scores ranged from 0-200 with zero being the lowest
(Louisiana Departm ent o f Education, 2002b).
Procedures
Authorization to conduct this study was requested from the H um an Use
Committee and superintendents o f the eleven rural parishes by letter, follow-up telephone
conference, and visitation. Two versions o f the survey were made available to
participants: an on-line version and one adm inistered using paper and pencil if the teacher
was not com fortable utilizing the computer. A fter perm ission was granted, a series o f
dates was scheduled to adm inister the survey. The survey was adm inistered by school,
school district, or grade level depending on the specifications from the superintendent.
The participants who com pleted the survey on-line were asked to complete 7 steps for
successful completion. Each participant was (a) guided to the LoTi Lounge at
http://w w w .lotilounge.com /; (b) greeted with a welcome screen and guided to click on the
icon, login; (c) asked to click on the icon “ sign me up,” w here it was com municated that
at this tim e once he or she were registered, the user identification and password could
always be used when re-accessing the LoTi Lounge; (d) prom pted to enter his or her
group identification and password (it was w ritten for them in the directions); (e) further
instructed to enter a user identification and passw ord that they would be able to
rem em ber for future access; (f) prom pted to enter an email address to have full access to
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LoTi Lounge; (g) prom pted to select his or her organization from a structural list that was
previously entered in the com puter based on the group identification he or she was given,
click, continue; and (h) once registration was com plete to access the online LoTi
Questionnaire, click on Take the LoTi questionnaire link at the top o f the m enu and
complete the survey.
Participants who completed the survey using paper and pencil were guided by the
superintendents’ appointee. They received oral and w ritten directions to com plete the
process. Upon com pletion, the surveys were packaged and mailed to the return address
provided. Upon receipt o f the surveys, each participant’s inform ation was entered into
the com puter database. The LoTi and accompanying dem ographic data were converted to
hypertext markup language (html) and placed on the Internet. The teacher responses were
em ailed to a specific server, and the data were transferred into a password-protected
account. D ata from that account were then transferred to a spreadsheet for statistical
analysis. All participants were assured that all responses would remain confidential.
Student m ean scores on the reading and mathematics sections o f the LEAP 21
were obtained from the State o f Louisiana Departm ent o f Education Office o f Student
and School Perform ance/ Division o f Student Standards and Assessments. The scores
were analyzed with teachers’ levels o f technology im plem entation to verify if the
teachers’ levels o f im plem entation had an im pact on student achievement.
D ata Analysis
Interval data were collected from the LoTi instrument. Each teacher respondent
was assigned a score for the LoTi and the current instructional practices and personal
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com puter use according to adm inistrator’s guidelines. The units o f m easurem ent for this
study were the teacher responses and the student scores.
A ll demographic data collected from each teacher were used in the correlation and
m ultiple regression analysis. Percentages and frequencies were also calculated for each
item as needed. A correlation m atrix was used.
The following null hypothesis were tested.
Hi: There is no significant relationship between teacher’s level o f technology
integration and student achievem ent in reading in grade four.
H2: There is no significant relationship between teacher’s level o f technology
integration and student achievem ent in reading in grade sight.
H3: There is no significant relationship between teacher’s level o f technology
integration and student achievem ent in mathem atics in grade four.
H4: There is no significant relationship between teacher’s level o f technology
integration and student achievem ent in mathematics in grade eight.
H5: There is no significant relationship between teacher’s level o f technology
integration and the following dem ographic variables (age, total years o f
experience, highest degree earned, and certification status) do not predict a
teacher’s level o f technology integration.
H6: There is no significant relationship between teacher’s level o f technology
integration and current instructional practices.
H7: There is no significant relationship between teacher’s level o f technology
integration and personal com puter use.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

64

Hg:

The independent variables provided in H1-H7 do not predict the dependent
variables o f fourth grade reading, eighth grade reading, fourth grade
mathematics and eighth grade mathematics achievement.

He,:

The levels o f technology integration subscales (0- nonuse to 6-refinement)
do not predict the dependent variable o f mathematics achievement.

H 10:

The levels o f technology integration subscales (0-nonuse to 6-refinement
do not predict the dependent variable o f reading achievement.
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CHAPTER FOUR

Data Presentation
The purpose o f this study was to investigate to w hat extent the level o f
technology integration by fourth and eighth grade teachers in eleven rural school
districts in northeastern Louisiana is related to student achievem ent in reading and
mathematics.
Descriptive Analysis
One hundred tw enty-three o f the 186 reading and mathematics teachers sampled
responded to the fifty-item questionnaire. O f this number, 38% w ere fourth grade
teachers and 30% were eighth grade teachers. D em ographic data associated with the
teachers who responded from each o f the eleven school districts selected to participate
in this study were provided. The data in Table 8 show the percentage o f teachers who
responded to the Levels o f Technology Im plem entation Questionnaire for N ortheastern
Louisiana Rural Schools by grade level. Fourth grade teachers had the largest num ber
o f respondents w ith 71.
Further, 42 teachers from the respondents represented the fourth grade reading
classes and 28 teachers represented the eighth grade reading classes. Thirty-eight
teachers represented the fourth grade mathem atics class and 28 represented the eighth
grade mathematics class. The num ber o f respondents for the fourth grade totaled 80 for
the subject areas. This num ber is more than 71 w hich is the num ber o f respondents due
65

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

66
to 9 teachers teaching both reading and m athematics, which would account for 9 more
respondents. The num ber o f respondents for eighth grade totaled 56 for the subject
areas. This num ber is m ore than 52, which is the number o f respondents for the eighth
grade, due to 4 teachers teaching both reading and m athem atics, which will account for
4 more respondents.
Table 8
Percentage o f Respondents and Grade Taught
Grade
Taught

N um ber o f
Respondents
for
Questionnaire

Percent o f
Respondents

Reading
Respondents

M athematics
Respondents

Total
Subject
Respondents

4

71

38%

42

38

80

8

52

28%

28

28

56

No
Response

63

34%

Total

186

100%

70

66

136

The data in Table 9 show the population inform ation for teachers who responded
by district and grade level. D istrict G had the highest percentage o f respondents (25%)
while District C had a low percentage o f respondents (1%) o f the total population.
District G had the highest percentage o f respondents (27%) in fourth grade while
D istrict C had none. Districts G and J had the highest percentage o f respondents (19%)
in grade eight while District A had none.
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Table 9
Population o f Respondents by District and Grade Level

District

Total Population (%)

4th Grade (%)

8th Grade (%)

A

3 (2%)

3 (4%)

0

B

11 (9%)

3 (4%)

8 (16%)

C

2 (1%)

0

2 (3%)

D

5 (4%)

4 (5%)

1 (2%)

E

20 (17%)

16(23% )

4 (9%)

F

19 (15%)

10 (14%)

9 (1 7 % )

G

29 (25%)

19(27% )

10(19% )

H

11 (9%)

9 (14%)

2 (3%)

1

6 (5%)

2 (3%)

4 (9%)

J

14 (11%)

4 (5%)

10(19% )

K

3 (2%)

1 (1%)

2 (3%)

123 (100%)

71 (100%)

52(100% )

Total

The data in Table 10 show fourth grade respondents had the highest percentage
o f teachers (63%) w ith a B achelor’s degree only. Fourth grade teachers also had the
highest percentage (21%) with a M aster’s degree. Eighty-four percent o f the fourth
grade teachers identified their highest degree earned. Seventy-nine percent o f the
eighth grade teachers identified their highest degree earned.
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Table 10
H ighest Degree Earned o f Respondents
Highest Degree
Earned

Grade Level, Number
and Percent
N um ber
4th

8th

Percent
4th

8th

Bachelor’s

45

26

63%

50%

M aster’s

15

14

21%

27%

Specialist’s

0

1

0

0

No response

11

11

16%

23%

Total

71

52

100%

100%

The data in Table 11 show Districts A and K having 100% o f their respondents
reporting a B achelor’s degree while D istrict G respondents reported only 35% having a
B achelor’s degree. District C has 50% o f its respondents reporting a M aster’s degree
while District A has none. The only Specialist degree reported was in District I.
Eighty-four percent o f the fourth grade teachers responded to this section and 98% o f
the eighth grade teachers responded to this section. Sixty-three percent o f the fourth
grade teacher respondents have a B achelor’s degree w hile 63% o f the eighth grade
respondents have a B achelor’s degree. Twenty-one percent o f the fourth grade
respondents have a M aster’s degree while 34% o f the eighth grade respondents reported
having a M aster’s degree.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

69
Table 11
Highest D egree Earned o f Respondents by D istrict and Grade Level
District

Total
Population

Highest Degree Earned
by District and Grade
Level
Bachelor’s
4th
8th
(%)
0

M aster’s
4th
8th (%)

Specialist’s
4th 8th (%)

(100%)

0

0

0

0

A

3

3

B

11

2

4

(55%)

1

3 (45%)

0

0

C

2

0

1

(50%)

0

1 (50%)

0

0

D

5

3

1

(80%)

1

0 (20%)

0

0

E

20

12

2

(75%)

5

0 (25%)

0

0

F

19

7

4

(58%)

3

5 (42%)

0

0

G

29

8

2

(35%)

0

0

0

0

H

11

5

2

(64%)

3

0 (36%)

0

0

I

6

1

3

(66%)

1

0(1 7 % )

0

1 (17%)

J

14

3

5

(57%)

1

5 (43%)

0

0

K

3

1

2

(100%)

0

0

0

0

26

(63%)

15 (21%)

0

1 (1%)

Total

123

45 (63%)

14 (34%)

The data in Table 12 show 80% o f the respondents completed this section o f the
questionnaire. Forty-six percent o f the fourth grade teachers responded while 34% o f
the eighth grade teachers responded. District E has the highest percent (15) o f teachers
responding to this section while District C has the lowest percent (2). Twenty percent
o f all respondents showed 0-4 years teaching experience. In grade four, 11% o f the
respondents showed 0-4 years while in grade eight, 9% showed 0-4 years. Fourteen
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percent o f all respondents showed 5-9 years o f teaching experience. In grade four, 9%
o f the respondents showed 5-9 years o f teaching experience while grade eight showed
5%. Tw enty-six percent o f all respondents showed 10-20 years o f teaching experience.
In grade four, 17% o f the respondents showed 10-20 years o f teaching experience while
9% o f the eighth grade responded. Twenty percent o f all respondents showed over 20
years teaching experience. In grade four, 9% o f the respondents showed over 20 years
teaching experience while grade eight showed 11 % percent.

Table 12
Years Teaching Experience o f Respondents by District and Grade Level
District

Total N um ber
of
Respondents

0-4 years
4th
8th

5-9 years
4th
8th

10-20 years
4th
8th

over 20
years
4th

8th

A

3

(2%)

1

0

1

0

1

0

0

0

B

11

(9%)

1

3

0

0

2

4

0

1

C

2

(2%)

0

0

0

2

0

0

0

0

D

5

(4%)

1

0

1

0

1

0

1

1

E

19

(15%)

5

0

2

0

4

3

4

1

F

18

(14%)

0

3

3

2

3

0

3

4

G

9

(7%)

4

1

1

0

2

0

1

0

H

11

(9%)

0

2

2

0

5

0

2

0

I

6

(5%)

1

1

0

0

1

2

0

1

J

14

(11%)

1

2

1

1

1

2

1

5

K

3

(2%)

0

0

0

1

1

0

0

1

101

(80%)

Total

14
(11%)

12
(9%)

11
(9%)

6
(5%)

21
11
(17%) (9%)
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Fifty-two percent o f fourth grade teachers and 42% o f eighth grade teachers
responded to questions about certification (See Table 13). Forty-four percent o f the
fourth grade respondents were certified w hile 35% o f the eighth grade respondents were
certified. Eight percent o f the fourth grade respondents were not certified while 7% o f
the eighth grade respondents were not certified. District G has a high percent (16%) o f
respondents certified while Districts A, C and K had a low percent (2%) o f respondents
certified. District E had a high percent (3.2% ) o f respondents not certified while
Districts A, H, I, and K had a low percent (8% ) o f respondents not certified.
Table 13
Certification Status o f Respondents by D istrict and Grade Level
District

Total
Certified

A

2 (2%)

Certified
4th
8th
2
0

B

9 (7%)

3

C

2 (2%)

D

Total
N ot Certified
1 (.8%)

N ot Certified
4th
8th
1
0

6

2 (2%)

0

2

0

2

0

0

0

3 (2%)

2

1

2 (2%)

2

0

E

16(13% )

12

4

4 (3%)

4

0

F

16(13% )

10

6

3 (2.4%)

0

3

G

2 0(16% )

11

9

2 (2%)

1

1

H

10 (8%)

9

1

1 (.8%)

0

1

I

5 (4%)

2

3

1 (.8%)

0

1

J

12(10% )

3

9

2 (2%)

1

1

K

2 (2%)

0

2

1 (.8%)

1

0

Total

97 (79%)

54
43
(44%) (35%)

19(15%)

10
(8%)

9
(7%)
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Figure 1 displays the LoTi profile approximates the degree to w hich each
respondent is either supporting or im plem enting the instructional uses o f technology in
a classroom setting. Based on their responses, 41 respondents’ highest level
corresponded w ith a Level 0 (Non-Use) im plem entation o f technology in the classroom
while 23 o f the respondents recorded their highest level o f technology im plem entation
at a Level 2 (Exploration).
A Level 0 implies technology-based tools (computers) are (1) com pletely
unavailable in the classroom, (2) not easily accessible by the classroom teacher, or (3)
there is a lack o f time to pursue electronic technology im plementation. Existing
technology is predom inately text-based (ditto sheets, chalkboard, overhead projector).
A Level 2 implies technology-based tools supplem ent the existing instruction program
(tutorials, educational games, basic skills applications) or com plem ent selected
m ultim edia and/or w eb-based projects (internet-based research papers, informational
m ultim edia presentations) at the know ledge/com prehension level.

2 5 -r
□ LoTi R anking
SB

5 -'
0

1

2

3

4 a 4b

5

6

Figure 1
Teacher’s LoTi Ranking
Figure 2 displays the personal com puter use (PCU) addresses each respondents
com fort and proficiency level with using com puter (troubleshooting simple hardware
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problem s, using m ultim edia applications) at hom e or in the workplace. Level 1-2
indicates “N ot True o f M e N ow ,” 3-5 “Somewhat True o f M e,” and 6-7 “Very True o f
M e N ow .”
Seventy-two respondents perceived their ability to use basic software
applications or troubleshoot routine com puter problem s as “ Somewhat True o f Me
N ow .” Thirty-seven respondents perceived their ability to use basic software
applications or troubleshoot routine computer problem s as “N ot True o f M e N ow.”
Fourteen respondents perceived their ability to use basic software applications or
troubleshoot routine com puter problem s as “Very True o f Me N ow .”

30
25

20
15

□ PCU Ranking

10
5

o[
,;o4„i,P
T
0

1

2

t
I,

3

4

.l.,.,!m1
5

6

7

Figure 2
Teacher’s Personal Computer Use Ranking
Figure 3 displays the current instructional practices (CIP) addresses each
respondent’s supports for or im plem entation o f instructional practices consistent with a
learner-based curriculum design (learning materials determined by the problem areas
under investigation, m ultiple assessm ent strategies integrated authentically throughout
the curriculum, teacher as co-leam er/facilitator, focus on learner-based questions).
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Level 1-2 indicates “N ot True o f Me N ow ,” 3-5 “ Somewhat True o f M e,” and 6-7
“Very True o f M e N ow .”
N inety-four respondents perceived their instructional practices as aligning with a
learner-based design as “Som ewhat True o f M e N ow ” while 14 teachers perceived their
use o f a learner-based curriculum as “Very True o f M e N ow .” Fifteen respondents
perceived their instructional practices as aligning w ith a learner-based design as “N ot
True o f M e N ow .” Respondents consistently employ or support a subject-matter based
instructional approach.
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Figure 3
Teacher’s Current Instructional Practices (CIP)
A nalysis o f Quantitative D ata
A n analysis o f the data collected as described by the procedures in Chapter
Three, was perform ed using SPSS (Statistical Package for the Social Sciences) (Cronk,
1999). A Pearson correlation w as used to determ ine if there were significant
relationships between each teacher’s levels o f technology integration and the class mean
scores o f reading and m athem atics in grades four and eight.
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Additionally, a teacher’s age, total years o f experience, highest degree earned,
certification status, current instructional practices and personal computer use were used
to determine if there was a relationship between these variables, and LoTi. Regression
analysis was used to determ ine if levels o f technology use, age, total years o f
experience, highest degree earned, certification status, current instructional practices
and personal com puter use predicted LEAP 21 in reading and mathematics class mean
scores in grades four and eight.
Ten null hypotheses were tested in this study.
H ypothesis 1: There is no significant relationship between a teacher’s level o f
technology integration and students’ achievem ent in reading in grade four.
In order to determine if there is a relationship betw een teacher’s level o f
technology integration and the class m ean on the reading section o f the LEAP 21 test in
grade four, the data were analyzed using a correlation coefficient between the level o f
technology integration and the reading class mean. O f the 71 fourth grade teachers,
data were available for the 42 teachers that responded as teachers o f reading. The results
show the relationship betw een the level o f technology integration and the class mean
score on the reading test was not significant.
A Pearson correlation addressed the relationship between the level o f technology
integration (M = 1.42, SD — 1.45) and the mean score on the reading test (M = 299.98,
SD - 20.41). For an alpha level o f .05, the correlation between the level o f technology
and students’ achievem ent in reading found no statistically significant relationship (r =
.048, p = .763). This indicates that the level o f technology integration by teachers and
the class mean score on the reading test were not related.
D ata for these results are presented in Table 14. H ypothesis 1 was accepted.
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Table 14
Pearson’s Correlation o f LoTi and M ean Score on Reading LEAP 21 (Grade 4)
r

P

n

.048

.763

42

H ypothesis 2: There is no significant relationship between a teacher’s level o f
technology integration and student achievem ent in reading in grade eight.
In order to determ ine if there was a relationship between teacher’s level o f
technology integration and the class m ean on the reading section o f the LEAP 21 test in
grade eight, the data were analyzed using a correlation coefficient with the level o f
technology integration entered as the independent variable and the reading class mean
as the dependent variable. O f the 52 eighth grade teachers, data were available for the
28 that responded as teachers o f reading. The results show the relationship between the
level o f technology integration and the m ean class score on the reading test.
A Pearson correlation addressed the relationship between the level o f technology
integration ( M - 2.14, SD = 1.48) and the class m ean the reading test { M - 309.13, SD 22.81). For an alpha level o f .05, the correlation betw een the level o f technology and
achievem ent in reading was not significant
(r= -.107,/) = .587). This indicates that the level o f technology integration and the
class mean on the reading test are not significantly related as indicated in Table 15.
Table 15 presents inform ation relevant to this correlation analysis. Hypothesis 2 was
accepted.
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Table 15
Pearson’s Correlation o f LoTi and M ean Score on Reading LEAP 21 (Grade 8)
r

P

n

-.107

.587

28

H ypothesis 3: There is no significant relationship between a teacher’s level o f
technology integration and students’ achievem ent in m athem atics in grade four.
In order to determ ine if there was a relationship between teacher’s level o f
technology integration and the class mean on the m athem atics section o f the LEAP 21
test in grade four, the data were analyzed using a correlation coefficient w ith the level
o f technology integration entered as the independent variable and the m athem atics class
mean as the dependent variable. O f the 71 fourth grade teachers, data w ere available for
the 38 that responded as teachers o f mathematics. The results show the relative
relationship between the level o f technology integration and the class m ean on the
mathematics test.
The results o f a Pearson correlation indicated the relationship between the level
o f technology integration (M = 1.76, SD = 1.45) and the class mean on the mathematics
test (M = 313.05, SD = 22.51). For an alpha level o f .05, the correlation between the
level o f technology and students’ achievem ent in m athem atics was not statistically
significant (r= .037,/) = .824). This indicates that the level o f technology integration
and the class m ean on the mathematics test are not related. Specific data relative to this
analysis are presented in Table 16. Hypothesis 3 was accepted.
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Table 16
Pearson’s Correlation o f LoTi and Score on M athem atics LEAP 21 (Grade 4)
r

p

n

mi

.824

38

Hypothesis 4: There is no significant relationship between a teacher’s level o f
technology integration and student achievem ent in mathematics in grade eight.
In order to determine if there was a relationship between teacher’s level o f
technology integration and the class mean on the mathematics section o f the LEAP 21
test in grade eight, the data were analyzed using a correlation coefficient with the level
o f technology integration entered as the independent variable and the mathem atics class
mean as the dependent variable. O f the 52 eighth grade teachers, data were available
for the 28 that responded as teachers o f mathematics. The results show the relationship
between the level o f technology integration and the eighth grade students’ class mean
on the mathem atics test.
A Pearson correlation addressed the relationship between the level o f technology
integration (M = 1.82, SD = 1.82) and the class mean on the mathem atics test by eighth
grade students (M = 318.05, SD = 24.41). For an alpha level o f .05, the correlation
analysis between the level o f technology integration and students’ achievem ent in
mathematics found no statistically significant relationship (r= -.197,/? = .314). This
indicates that the level o f technology integration and the class mean on the mathematics
test are not related. Specific data relative to this analysis are presented in Table 17.
Hypothesis 4 was accepted.
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Table 17
Pearson’s C orrelation o f LoTi and M ean Score on M athem atics LEAP 21 (Grade 8)
r

P

n

-.197

.314

28

H ypothesis 5: There is no significant relationship between a teacher’s level o f
technology integration and the following dem ographic variables (age, total years o f
experience, highest degree earned, and certification status) and do not predict a
teacher’s level o f technology integration.
In order to determine w hich independent variable best predicts the dependent
variable, a stepwise m ultiple regression addressed the relationship between a teacher’s
level o f technology integration and the following dem ographic variables (age, total
years o f experience, highest degree earned, and certification status). In grade four, a
statistically significant relationship was found (R2 = .059,p = .03); for the regression
model the only variable that entered into the model was certification status. The
regression equation was, (y = -1.037x + 3.532). This represents an inverse relationship
between certification status and teacher’s level o f technology integration. The data in
Table 18 show that certified teachers were less likely to use technology integration in
their classroom. Eighty respondents for the fourth grade are represented in the table due
to 9 respondents teaching both reading and mathematics; therefore, those teachers’
inform ation was counted twice. Because none o f the other variables (years o f
experience, and highest degree earned) met the statistical requirements o f the regression
model, they w ere excluded from the regression analysis. In Hypothesis 5 the variable
certification status for grade four and the variable age for grade eight was accepted.
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Table 18
Stepwise M ultiple Regression with Dependent Variable LoTi (Grade 4)

Model
1

Regression
Residual
Total

Sum o f
Squares
9.074
145.658
154.732

M ean
Square
9.074
1.867

Df
1
79
80

F
4.859

Sig.
.030(a)

t

Sig.

a Predictors: (Constant), Certification Status
b Dependent Variable: LoTi

Model

1

(Constant)
certstat

Unstandardized
Coefficients
Std.
B
Error
3.532
.881
-1.037
.470

Standardized
Coefficients
Beta
-.242

4.010
-2.204

.000
.030

a Dependent Variable: LoTi
In order to determ ine w hich independent variable best predicts the dependent
variable in grade eight, a stepwise m ultiple regression addressed the relationship
between a teacher’s level o f technology integration and the following demographic
variables (age, total years o f experience, highest degree earned, and certification status).
In grade eight a statistically significant relationship was found (R = .106 ,p = .018).
For the regression model the only variable that entered into the model was age. The
regression equation was (y = -.51 lx + 3.932). The data in Table 19 show an inverse
relationship between age and the level o f technology integration. This finding indicates
that the older the teachers were, the less likely they were to integrate technology.
Because none o f the other variables m et the statistical requirem ents o f the regression
model they were excluded from the regression analysis. Hypothesis 5 for the variable
age for grade eight was accepted.
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Table 19
Stepwise M ultiple Regression with Dependent Variable LoTi (Grade 8)

M odel
1

Regression
Residual
Total

Sum of
Squares
14.418
121.504
135.922

M ean
Square
14.418
2.430

Df
1
50
51

F
5.933

Sig.
.018(a)

T

Sig.

a Predictors: (Constant), AGE
b D ependent Variable: LoTi

Model

1

(Constant)
AGE

Unstandardized
Coefficients
Std.
B
Error
3.932
.838
-.511
.210

Standardized
Coefficients
Beta
-.326

4.694
-2.436

.000
.018

a D ependent Variable: LoTi

Hypothesis 6: There is no significant relationship between a teacher’s level o f
technology integration and current instructional practices.
In order to determ ine if there was a correlation between the level o f technology
integration in grades four and eight and current instructional practices, the data were
analyzed using a correlation coefficient between the level o f technology integration and
current instructional practices. The correlation shows the relationship between the level
o f technology integration and teacher’s current instructional practices in grades four and
eight.
A Pearson correlation addressed the relationship between the level o f technology
integration in grade four (M = 1.61, SD = 1.48) and teacher’s current instructional
practices in grade four (M = 3.78, SD = 1.31). For an alpha level o f .05, the correlation
between the level o f technology integration and teacher’s current instructional practices
was statistically significant ( r = .374, p = .001).
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This indicated that the level o f technology integration and the teacher’s current
instructional practices in grade four were positively correlated as indicated in Table 20.
Hypothesis 6 w as rejected.
Table 20
Pearson’s Correlation o f LoTi and Teacher’s Current Instructional Practices (Grade 4)
R

P

n

.374**

.001

71

Note: Correlation is significant at the 0.01 level (2-tailed). **
A Pearson correlation addressed the relationship between the level o f technology
integration in grade eight (M = 1.96 SD — 1.64) and teacher’s current instructional
practices in grade eight (M = 4.07, SD = 1.398). For an alpha level o f .05, the
correlation analysis between the level o f technology integration and teacher’s current
instructional practices was statistically significant (r= .422, p = .002).
This indicates that the level o f technology integration and the teacher’s current
instructional practices in grade eight are positively correlated. Specific data relative to
this analysis are presented in Table 21. Hypothesis 6 was rejected.
Table 21
Pearson’s Correlation o f LoTi and Teacher’s Current Instructional Practices (Grade 8)
R

P

n

.422**

.002

51

Note: Correlation is significant at the 0.01 level (2-tailed).**
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H ypothesis 7: There is no significant relationship between a teacher’s level o f
technology integration and personal computer use.
In order to determine if there was a correlation between the level o f technology
integration and teacher’s personal computer use, the data were analyzed using
correlation w ith the level o f technology integration and teacher’s personal com puter use
in grades four and eight. The correlation showed the relative relationship between the
level o f technology integration and teacher’s personal com puter use.
A Pearson correlation addressed the relationship between the level o f technology
integration in grade four (M = 1.61, SD = 1.48) and teacher’s personal com puter use in
grade four (M = 3.22, SD = 1.33). For an alpha level o f .05, the correlation between the
level o f technology and teacher’s personal com puter use was statistically significant (r =
,5 \2 ,p = .000).
This indicates that the level o f technology integration and the teacher’s personal
computer use in grade four were positively related. Specific data related to this analysis
are presented in Table 22. Hypothesis 7 was rejected.
Table 22
Pearson’s Correlation o f LoTi and Teacher’s Personal Com puter Use (Grade 4)
R

P

n

.512**

.000

71

Note: Correlation is significant at the 0.01 level (2-tailed).**
A Pearson correlation addressed the relationship between the level o f technology
integration in grade eight (M = 1.96, SD = 1.64) and teacher’s personal com puter use in
grade eight (M = 3.84, SD = 1.79). For an alpha level o f .05, the correlation between
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the levels o f technology and teacher’s personal com puter use was statistically
significant, (r = .474, p = .000).
This indicates that for the eighth grade teachers, the level o f technology
integration and the teacher’s personal com puter use w ere positively related. Specific
data relative to this analysis are presented in Table 23. Hypothesis 7 was rejected.
Table 23
Pearson’s Correlation o f LoTi and Teacher’s Personal Computer Use (Grade 8)
r

p

n

.474**

.000

51

Note: Correlation is significant at the 0.01 level (2-tailed). **
Hypothesis 8: The independent variables (age, total years o f experience, highest
degree earned, and certification status) provided in H1-H7 do not predict the
dependent variable o f fourth grade reading achievem ent, eighth grade reading
achievement, fourth grade mathematics achievem ent and eighth grade mathematics
achievement.
In order to determine w hich independent variable best predicted the dependent
variable, a stepwise m ultiple regression was used. A stepwise multiple regression
addressed the relationship o f the independent variables provided in H i- H7. Because
none o f the variables met the statistical requirem ents o f the regression model for grade
four, they were excluded from the regression analysis. However, in grade eight, a
statistically significant relationship was found (R2 = .086, p = .035). For the regression
model the only variable that entered into the model was the teacher’s highest degree
earned. The regression equation was (y = -16.264x + 339.980). The data in table 24
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show an inverse relationship between level o f technology integration and highest degree
earned. Indicating that the higher the teacher’s degree the less likely the teacher was to
use technology in the classroom. Because none o f the other variables m et the statistical
requirements o f the regression model, they were excluded from the regression analysis.
Hypothesis 8 independent variable highest degree earned for grade eight was accepted.
Table 24
Stepwise M ultiple Regression with Dependent Variable M athematics (Grade 8)

M odel
1

Regression
Residual
Total

Sum o f
Squares
1380.022
14760.558
16140.579

df
1
50
51

M ean
Square
1380.022
295.211

F
4.675

Sig.
.035(a)

t

Sig.

a Predictors: (Constant), Highest Degree
b Dependent Variable: M ATH

Model

1

(Constant)
DEGM

Unstandardized
Coefficients
Std.
B
Error
339.980 10.415
-16.264
7.522

Standardized
Coefficients
Beta
-.292

32.644
-2.162

.000
.035

Note: Correlation is significant at the 0.01 level (2-tailed). **
Hypothesis 9: Levels o f technology integration subscales (0- nonuse to 6refinement) do not predict the dependent variable o f mathematics achievement.
In order to determine which independent variable (LoTi subscales) best predicts
the dependent variable, a stepwise m ultiple regression was used. A stepwise m ultiple
regression addressed the relationship o f the levels o f technology subscales to the
mathematics test scores. Because none o f the variables m et the statistical requirem ents
o f the regression model, they were excluded from the regression analysis.
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Therefore, no relationship was found between the independent (LoTi subscales) and
dependent variables (mathematics test scores). Hypothesis 9 was accepted.
Hypothesis 10: The levels o f technology integration subscales (0-nonuse to 6refinement) do not predict the dependent variable o f reading.
In order to determine which independent variable (LoTi subscales) best predicts
the dependent (reading test scores) variable, a stepwise multiple regression was used. A
stepwise multiple regression addressed the relationship o f the levels o f technology
Integration subscales to the reading test scores. Because none o f the variables m et the
statistical requirements o f the regression model, they were excluded from the regression
analysis. Therefore no relationship was found between the independent {LoTi
subscales) and dependent (reading test scores) variables. Hypothesis 10 was accepted.
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CHAPTER FIVE

Findings, Conclusions, and Recom mendations

The purpose o f this study was to investigate to w hat extent the level o f
technology integration by fourth and eight grade teachers in rural schools is related to
student achievem ent in reading and mathematics.
The sample population for this study was drawn from eleven rural school
districts located in northeastern Louisiana. Fourth and eighth grade reading and
mathematics teachers and their students were the focus o f this study because o f their
required participation in the Louisiana State D epartm ent o f Education’s high stakes
testing. This testing places m ajor emphasis on the reading and mathematics sections
that strongly influence whether or not fourth and eighth grade students are prom oted to
the next grade.
One hundred tw enty-three teachers were used to conduct the study. All 123
teachers in the study were provided a fifty-item instrum ent, the Level o f Technology
Im plem entation {LoTi). The LoTi was adm inistered to the fourth and eighth grade
teachers to determine if their level o f technology use related to student achievem ent in
reading and m athematics. The instrum ent generated a profile for each participant in
three domains:

87
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level o f technology im plem entation {LoTi), personal com puter use (PCU), and current
instructional practices (CIP). The LoTi approxim ated the degree to which each
participant’s score either supported or im plem ented the instructional use o f technology in
a classroom setting along with their classroom m ean scores on the LEAP 21 in reading
and mathematics.
The null hypotheses for this study w ere tested at the .05 level o f significance.
Analyses were perform ed for any statistically significant relationships found using
Pearson correlations and step-wise multiple regression.
Findings
The following is a summary o f the findings revealed through data analysis:
1. There was no significant relationship between the level o f technology used by
teachers in grades four and eight and students’ achievem ent in reading and
mathematics.
2. There was a significant inverse relationship between certification status and
teachers’ level o f technology integration in grade four.
3. There was significant relationship between eighth grade teacher’s age and
teacher’s level o f technology integration in grade eight. Younger teachers,
meaning below the age o f thirty, were more likely to integrate technology in
grade eight.
4. There was a significant relationship among fourth and eighth grade teacher’s
level o f technology integration, current instructional practices, and personal
com puter use.
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5, In grade eight, using the highest degree earned as the independent variable
and mathem atics as the dependent variable, a significant inverse relationship
was shown for teachers with a M aster’s degree as opposed to those who did
not have a M aster’s degree. In addition, this inverse relationship was also
shown as relating to a teacher’s level o f technology integration.
Discussion
A review o f literature pertaining to a summary o f research on the relationships o f
teachers’ technology use on student learning was presented. The review o f literature also
examined school reform efforts, technology standards and school reform, technology
integration in classrooms, current instructional practices, effects o f student technology
use on learning, technology and student achievement, and technology in rural schools.
Teacher’s level o f technology use and student achievem ent varies under certain
conditions (M oresch, 1999)
In order for teachers’ levels o f technology integration to show a relationship with
student achievement, Viadero (2002) em phasized that teachers m ust use interactive
technologies to help students m aster difficult and com plex concepts, especially in reading
and mathematics. The success in using technology depends on one thing: content (Riley,
2002). Because o f the challenge politicians and other stakeholders have placed on the
education system, Bracey (2002b) suggests that assumptions that low-achieving students
w ould always react negatively to policies that place a strong emphasis on achievement
w ere not necessarily appropriate. The Educational Evaluation and Policy Analysis o f the
LEAP 21 was criticized for using retention as an incentive (Amrien and Berliner, 2002).
Such policies would raise and perhaps exacerbate issues o f equity in students’ resources
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and their opportunity to learn without directly addressing the policies. Such policies
ultimately ignore the com plexities o f students’ lives; the multidimensional nature o f the
problem o f low achievem ent; and the limitations o f work effort, m otivation, and time-ontask as means o f raising achievement. Educators working in high-poverty schools should
strive to create environm ents that will reflect high expectations that link students to
successful achievem ent (Lee, 2003). The N ational Center o f Education Statistics (2002)
concurs with the findings o f this study showing no significant relationship between
teacher’s technology integration and its im pact on students’ achievem ent in reading and
mathematics. The National Center o f Education Statistics (2002) showed no significant
change in reading, mathematics or science for students in grades four and eight that tested
from 1994-2000.
Another finding from this study showed that there were significant relationships
in a teacher’s current instructional practices and personal com puter use. A lthough these
findings were contrary to w hat one m ight have expected, they support the literature.
M oresch (1999) also believed that a teacher’s current instructional practices and personal
com puter use w ould have a significant relationship w ith the level o f technology
integration. M any teachers in M oresch’s (1999) study com m unicated that they were
comfortable w ith their ability to use basic software applications, and support
im plem entation o f instructional practices consistent w ith their schools’ learner-based
curriculum design.
Additionally, M iddleton and M urray (1999) investigated 107 fourth and fifth
grade teachers’ current instructional practices and personal com puter use using the LoTi
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instrument. These researchers found positive relationships w ith teacher’s level o f
technology integration.
Findings from the stepwise multiple regression analysis o f the data from eighth
grade teacher respondents showed the independent variable o f highest degree earned
using mathematics as the dependent variable had a significant negative relationship.
Again, Lee (2003) contends that regardless o f the degree earned by the teacher, educators
working in high-poverty schools should be high achievers and continue to consume
knowledge that keeps them abreast o f current trends, strategies, and pedagogy.
A nother finding supported by the literature was that a teacher’s age showed a
significant relationship w ith current instructional practices and personal com puter use for
eighth grade teachers. Findings in this study indicate that teachers with 10 or more years
o f teaching experience were less likely to integrate technology. Tarleton (2002) reported
that teachers who are 41 to 50 years o f age will generally be less likely to integrate
technology in their classrooms, especially if they are teachers who have taught between 6
and 10 years. Viadero (1997) contended that teachers who fall into this category
generally do not deem it necessary to change pedagogy that will motivate student
thinking; therefore, technology misconceptions assist them w ith not being encouraged to
receive appropriate training. Additionally, W ashenberger (2001) stated that technology
has grown at such a trem endous rate that it has discouraged seasoned educators from
using these tools.
Conclusions
The basic purpose o f this study was to investigate fourth and eighth grade
teachers’ levels o f technology integration in their reading and mathematics classes and to
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determine if a there was a relationship with student perform ance as m easured by the
LEAP 21. Few conclusions can be made on the basis o f this study alone due to the lack
o f significant relationships found in the results between the dependent variables for fourth
and eighth grade reading and mathematics scores and the independent variable teacher’s
level o f technology use.
However, some conclusions are apparent:

1. A n eighth grade teacher’s age is related to the teacher’s level o f technology
integration. The older the teacher, the less likely the teacher is to integrate
technology in the classroom.
2. A fourth grade teacher’s certification status is related to the teacher’s level o f
technology integration. Certified teachers are less likely to integrate
technology in their classrooms.
3. In m athematics, an eighth grade teacher’s highest degree earned is related to
the teacher’s level o f technology integration. The higher the teacher’s
education level, the less likely they are to integrate technology in their
classrooms.
Recomm endations fo r Practice
The following recom m endations are presented to be considered for future
practice.
1. Fourth and eighth grade teachers should have the opportunity to participate in
professional developm ent activities that address the integration o f technology.
2. Professional development activities for fourth and eighth grade teachers
should connect the use o f technologies with higher order thinking skills into
the curriculum.
3. The extension o f more professional developm ent for teachers thirty-five years
and older is needed to ensure that current trends, appropriate technology use,
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and technology integration in the classroom is continuously and consistently
available.
Recommendations fo r Further Study
The following recom mendations are presented to be considered for further study.
1.

This study should be replicated in non-rural school districts in northeastern
Louisiana to determine if teacher’s level o f technology integration is
im pacting student achievement.

2. This study should be replicated in other states’ rural school districts to
determine if the correlation between the level o f teacher’s technology
integration and each state’s high stakes testing instrum ent show sim ilar results
to correlation o f this study.
3. It is recom m ended that this study be replicated using only certified teachers to
determine if the level o f teacher’s technology use show a higher correlation to
student achievement.
Even as businesses and other stakeholders have rapidly incorporated these
technologies, schools have fallen far behind (Tharp, 1999). There were no strong links
between student achievem ent and the level o f the teacher’s technology integration
(Dwyer, 1994). Y et this is due, to the level o f integration and the type o f instructional
practices that accom pany the use o f technology as reported by (Waxman, Connell, &
Gray, 2002). The current educational system o f rural schools districts m ust change and
also adopt instructional practices that will impact students’ achievem ent (Tarleton, 2002).
Technology can facilitate this change. It can individualize instruction, allow students to
organize, analyze, interpret, develop and evaluate their own work (Schrum, 2000).
Further, technology will allow universal access anywhere, anytime.
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LoTi Questionnaire
The following information has been requested as part of an ongoing effort to increase the Level of
Technology Implementation in schools nationwide. Individual information will remain anonymous, while
the aggregate information will provide various comparisons for your school, school district, regional
service agency, and/or state within the L o T i Technology Use Profile. Please fill out as much of the
information as possible.
The LoTi Questionnaire (L oT i) takes about 20-25 minutes to complete. The purpose of this questionnaire
is to determine your Level of Technology Implementation (LoTi) based on your current position (i.e., pre
service teacher, inservice teacher, building administrator, instructional specialist, media specialist, higher
education faculty) as well as your perceptions regarding your Personal Computer Use (PCU), and Current
Instructional Practices (CIP).
THIS IS NOT A TEST!
Completing the questionnaire will enable your educational institution to make better choices regarding
staff development and future technology purchases. The questionnaire statements were developed from
typical responses of educators who ranged from non-user to sophisticated users of computers.
Questionnaire statements will represent different uses of computers that you currently experience or
support, in varying degrees of intensity, and should be recorded appropriately on the scale. Please
respond to the statements in terms of your present uses or support of computers in the classroom. For
statements that are Not Applicable to you, please select a "0" response on the scale.
* I n d ic a te s th a t th is in fo rm a tio n is r e q u ir e d to c o r r e c tly p r o c e s s y o u r d a ta .

Name of State*: Louisiana__________________________________________________________
Name of Intermediate Unit *: Northeastern Louisiana Rural Schools_____________________
Name of School District*:__________________________________________________________
Name of School*:_________________________________________________________________
Subject/Specialty: Reading. Math. (Math & Reading)_______ PLEASE CIRCLE ONE_______
Grade Level:

4th or

8th_______________________________PLEASE CIRCLE ONE_______

How many years of experience do you have in education? _____________________________
What is your highest level of education?

BA

M

Ed. S

What is your age? ___________________
What is your certification status?
Participant ID#* (last 4 digits of SSN): |

Certified
| |

| |

| [

Non-Certified
|

Do you have computer access at school? *

□ Yes

□ No

Computer access means that students and teachers can use computers within the school building for instructional
purposes; including computers in your classroom, computer labs, computers on carts, general access computers in the
Library or something similar.

What technology tools (software, e.g.) have you as a teacher used in your classroom to teach reading
during the past year?
What technology tools (software, e.g.) have you as a teacher used in your classroom to teach math
during the past year?
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Read each response and assign a score based on the following scale:
0

N/A

1

2

Not true of me now

3

4

5

Somewhat true of me now

1 Score____________
1design projects that require students to analyze
information, think creatively, make predictions, and/or
draw conclusions using electronic resources such as
multi-purpose calculators, hand-held computers, the
classroom computer(s), or computer peripherals (e.g.,
digital video cameras, probes, MIDI devices).
2 Score____________
I use our classroom computer(s) primarily to present
information to students using presentation software (e.g.,
PowerPoint) or interactive white boards because it helps
students better understand the content that I teach.
3 Score____________
I currently use instructional units acquired from
colleagues, curriculum resource catalogs, or the internet
that integrate the use of computers with higher order
thinking skills and student-directed learning (e.g.,
students generate questions, define tasks, set goals,
self-assess learning).
4 Score____________
Students in my classroom design either web-based or
multimedia presentations to showcase their research
(e.g., information gathering) on topics that I assign in
class.
5 Score____________
I have experienced past success with designing and
implementing web-based projects that emphasize
complex thinking skill strategies such as problem
solving, creative problem solving, investigation, scientific
inquiry, or decision- making.
6 Score__________ __
My students collaborate with me in setting both group
and individual academic goals that provide opportunities
for them to direct their own learning within my classroom
curriculum.
7 Score____________
I have stretched the limits of instructional computing in
my classroom using the most current and complete
technology infrastructure (e.g., small student/ computer
ratio, high-speed internet access, updated computer
software, teleconferencing capability).
8 Score____________
Students in my classroom use the available technology
resources (e.g., websites, multimedia applications,
spread-sheets, MIDI devices) to complete projects that
focus on critical content and higher order thinking skills
(e.g., analysis, synthesis, evaluation).

6

7

Very true of me now

9 Score____________
I use computers primarily to support my classroom
management tasks such as taking attendance, posting
assignments to a web page, using a gradebook
program, and/or communicating with parents via email.
10 Score____________
In my classroom, students use multiple software
applications/ hardware peripherals (e.g., internet
browsers, productivity tools, multimedia applications,
digital video cameras, MIDI devices) as well as
resources beyond the school building (e.g., partnerships
with business professionals, other schools) to solve
problems of interest to them.
11 Score____________
In my classroom, students use computers primarily to
improve their basic skills or understand better what I am
teaching them with the aid of supplemental instructional
resources (e.g., CD's, internet, integrated learning
systems- ILS, tutorial programs).
12 Score____________
Technical problems prevent me and/or my students from
using the classroom computers during the instructional
day.
13 Score____________
I access the computer daily to browse the internet, send/
receive email, and/or use different productivity and multimedia tools (e.g., word processor, spreadsheet,
database, presentation software).
14 Score____________
I empower my students to discover innovative ways to
use our school's vast technology infrastructure to make
a real difference in their lives, in their school, or in their
community.
15 Score____________
I am proficient with and knowledgeable about the
technology resources (e.g., hardware, software
programs, peripherals) appropriate for my grade level or
content area.
16 Score____________
Locating good software programs, websites, or CD's to
supplement my curriculum and reinforce specific content
is a priority of mine at this time.
17 Score____________
Getting more comfortable with using computers during
my instructional day is my goal for this school year.
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Read each response and assign a score based on the following scale:
0
N/A

1

2
N ot true o f m o n o w

5

4

3

S o m e w h a t true o f m e n o w

18 Score____________
I h a v e th e b a c k g ro u n d to a s s is t o th e r s in th e u s e o f a
v arie ty o f s o ftw a re a p p lic a tio n s (e .g ., E xcel, In sp iratio n ,
P o w e rP o in t), th e in te rn e t (w eb b r o w s e rs , w e b p a g e
c o n s tru c tio n a n d d e s ig n ), a n d p e r ip h e ra ls (e.g ., digital
v id e o c a m e r a s , p ro b e s , MIDI d e v ic e s ).

19 Score____________
T h e c u r r e n t s tu d e n t-to -c o m p u te r ratio in m y
c la s s r o o m ( s ) is n o t su fficien t for m e to u s e c o m p u te r(s )
du rin g m y in stru c tio n a l day.

20 Score____________
I c o n s is te n tly p ro v id e a lte rn a tiv e a s s e s s m e n t
o p p o rtu n itie s (e .g ., p e r f o rm a n c e -b a s e d a s s e s s m e n t,
p e e r re v ie w s, self-reflec tio n ) th a t e n c o u r a g e s tu d e n ts to
" s h o w c a s e " th e ir c o n te n t u n d e r s ta n d in g in n o n trad itio n al
w a y s.

21 Score____________
In m y c la s s r o o m , s tu d e n ts u s e th e in te rn e t for (1)
c o lla b o ra tio n with o th e rs , (2) p u b lish in g , (3)
c o m m u n ic a tio n , a n d (4) r e s e a r c h to s o lv e is s u e s a n d
p ro b le m s of p e r s o n a l in te re s t to th e m th a t a d d r e s s
sp e c ific c o n te n t a r e a s .

22 Score____________
S tu d e n ts in m y c la s s r o o m p a rtic ip a te in o n lin e
c o lla b o ra tiv e p ro je c ts (n o t including e m a il e x c h a n g e s )
with o th e r e n titie s (e .g ., sc h o o ls , b u s in e s s e s ,
o rg a n iz a tio n s ) to find so lu tio n s, m a k e d e c isio n s, o r s e e k
a re s o lu tio n to a n is s u e of im p o rta n c e to th em .

23 Score____________
G iv en m y c u rre n t cu rricu lu m d e m a n d s a n d c la s s s iz e , it
is m u c h e a s ie r a n d m o re p rac tica l fo r s tu d e n ts to le a rn
a b o u t a n d u s e c o m p u te r s a n d re la te d te c h n o lo g ie s
o u ts id e o f m y c la s s r o o m (e.g ., c o m p u te r lab).

24 Score____________
I u s e m y c la s s r o o m c o m p u te r(s) prim arily to lo c a te a n d
p rint o u t le s s o n p la n s a p p ro p ria te to m y g r a d e level o r
c o n te n t a r e a .

25 Score____________
U sing th e c la s s r o o m c o m p u te rs is n o t a priority fo r m e
th is sc h o o l y e a r.

26 Score____________
I d o n o t h a v e to call s o m e o n e (e .g ., c o m p u te r te c h n ic ia n ,
n e tw o rk m a n a g e r ) to fig u re o u t a p ro b le m with m y
c o m p u te r o r a s o ftw a re ap p lica tio n ; I h a v e th e
c o n fid e n c e a n d e x p e r tis e to "fix" it m yself.

6

7

V erv true o f m o n ow

27 Score____________
I prefer using previously-developed curriculum materials
(e.g., instructional kits, existing web-based projects) that
(1) emphasize complex thinking skill strategies (e.g.,
creative problem-solving, decision-making,
investigation), (2) promote the use of computers, and (3)
provide opportunities for students to direct their own
learning.
28 Score____________
My students' creative thinking and problem-solving
opportunities are supported by our school's extensive
technology infrastructure (e.g., high-speed internet
access, unlimited access to computers, updated
computer software, multimedia and video production
stations).
29 Score____________
My personal professional development involves
investigating and implementing the newest innovations
in instructional design and computer technology that
takes full advantage of my school's extensive technology
infrastructure (e.g., immediate access to the newest
software applications, multimedia and video production
stations, teleconferencing equipment).
30 Score____________
I favor previously-developed curriculum materials (e.g.,
instructional kits, existing web-based projects) that
emphasize students using technology to solve "real"
problems or issues of importance to them rather than
building my own instructional units from scratch.
31 Score____________
I have an immediate need and interest in contacting
other teachers, "qualified" consultants, and/or related
professionals who can assist me in my ongoing effort to
design and manage student-directed learning
experiences using the available computers.
32 Score____________
Students' use of information and inquiry skills to solve
problems of personal relevance guides the types of
instructional materials used in and out of my classroom.
33 Score____________
I take into consideration my students' background, prior
experiences, and desire to solve relevant problems of
interest to them when planning instructional activities
that utilize our available technology.
34 Score____________
I am able to design my own student-centered
instructional materials that take advantage of our
existing computers to engage students in their own
learning (e.g., students generate questions, define tasks,
set goals, self-assess learning).
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Read each response and assign a score based on the following scale:
0

N/A

1

2

Not true of me now

3

4

5

Somewhat true of me now

35 Score____________
I alter my instructional use of the classroom computer(s)
based upon (1) the newest software and web-based
innovations and (2) the most current research on
teaching and learning (e.g., differentiated instruction,
problem-based learning, multiple intelligences).
36 Score____________
Students applying what they have learned in the class
room to a real world situation (e.g., student-generated
recycling program, student-generated business, student
generated play/musical) is a vital part of my instructional
approach to using the classroom computer(s).

6

7

Very true of me now

43 Score____________
I h a v e th e b a c k g ro u n d a n d c o n fid e n c e to s h o w o th e r s
h o w to m e r g e te c h n o lo g y w ith r e le v a n t a n d c h a lle n g in g
le a rn in g e x p e r ie n c e s th a t e m p h a s iz e h ig h e r o r d e r
thinking skills a n d p ro v id e p ro b lem -so lv in g o p p o rtu n itie s
for s tu d e n ts .

44 Score____________
T h o u g h I c u rre n tly u s e a s tu d e n t- c e n te r e d a p p r o a c h
w h e n c re a tin g in stru c tio n a l units, it is still difficult fo r m e
to d e s ig n th e s e u n its on m y ow n to ta k e full a d v a n ta g e of
o u r c la s s r o o m c o m p u te rs.

45 Score____________
37 Score____________
I need more training on using technology with relevant
and challenging learning experiences for my students
rather than how to use specific software applications to
support my current lesson plans.

My im m e d ia te p ro fe ssio n a l d e v e lo p m e n t n e e d is to le arn
h o w m y s tu d e n ts c a n u s e m y c la s s r o o m c o m p u te r ( s ) to
a c h ie v e sp e c ific o u tc o m e s a lig n e d to d istrict o r s t a t e
s ta n d a r d s .

46 Score____________
38 Score____________
An ongoing goal of mine is for students to learn how to
create their own web page or multimedia presentation
that shows what they have been learning in class.

It is e a s y fo r m e to identify s o ftw a re a p p lic a tio n s,
p e rip h e ra ls , a n d w e b - b a s e d r e s o u r c e s th a t s u p p o r t a n d
e x p a n d s tu d e n t's critical a n d c re a tiv e th inking skills, a n d
p ro m o te s e lf-d ire c te d p ro b lem solving.

39 Score____________
The types of professional development offered through
our school, district, and/or professional organizations
does not satisfy my need for bigger, more engaging
experiences for my students that take advantage of both
my "technology" expertise and personal interest in
developing student-centered curriculum materials.

47 Score____________

40 Score____________
My students use the classroom computer(s) for research
purposes that require them to investigate an
issue/problem, think creatively, take a position, make
decisions, and/ or seek out a solution.

M y s tu d e n ts h a v e im m e d ia te a c c e s s to all fo rm s of th e
m o s t c u r r e n t te c h n o lo g y in fra stru c tu re a v a ila b le (e .g .,
e a s y a c c e s s to n e w e s t c o m p u te rs , la te s t s o ftw a re
a p p lic a tio n s, sm all s tu d e n t/c o m p u te r ratio, v id e o o r
te le c o n fe re n c in g k io sk s) th a t th e y u s e to p u r s u e
p ro b le m -so lv in g o p p o rtu n itie s su rro u n d in g is s u e s of
p e r s o n a l a n d /o r so c ia l im p o rta n c e .

48 Score____________
I n e e d a c c e s s to m o re r e s o u r c e s a n d /o r train in g to s ta r t
u sin g c o m p u te r s a s p a rt of m y in stru c tio n a l d ay .

49 Score____________
41 Score____________
Having students apply what they have learned in my
classroom to the world they live in is a cornerstone to my
approach to instruction and assessment.

I fre q u e n tly e x p lo re n e w ty p e s of s o ftw a re a p p lic a tio n s,
w e b - b a s e d to o ls, a n d p e rip h e ra ls a s th e y b e c o m e
a v a ila b le .

50 Score____________
42 Score____________
The curriculum demands at our school such as
implementing standards and increasing student test
scores have diverted my attention away from using the
computers in my classroom.

S tu d e n ts ' q u e s tio n s a n d p re v io u s e x p e r ie n c e s h ea v ily
in flu e n c e th e c o n te n t th a t I te a c h a s w ell a s h o w I d e s ig n
le a rn in g a c tiv itie s for m y s tu d e n ts .
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LoTi Questionnaire/ Correlation to ISTE/NETS

Read each response and assign a score based on the following scale:
0

N/A

1

2

Not true of me now

3

4

5

Somewhat true of me now

1 Standard IA, IIIB
1design projects that require students to analyze
information, think creatively, make predictions, and/or
draw conclusions using electronic resources such as
multi-purpose calculators, hand-held computers, the
classroom computer(s), or computer peripherals (e.g.,
digital video cameras, probes, MIDI devices).
2 Standard IVB, VD, VC
I use our classroom computer(s) primarily to present
information to students using presentation software (e.g.,
PowerPoint) or interactive white boards because it helps
students better understand the content that I teach.
3 Standard HA, MB, IIC, HE, IIIC
I currently use instructional units acquired from
colleagues, curriculum resource catalogs, or the internet
that integratethe use of computers with higher order
thinking skills and student-directed learning (e.g.,
students generate questions, define tasks, set goals,
self-assess learning).
4 Standard IA, IIB, IIIB
Students in my classroom design either web-based or
multimedia presentations to showcase their research
(e.g., information gathering) on topics that I assign in
class.
5 Standard VA, VC, VD
I have experienced past success with designing and
implementing web-based projects that emphasize
complex thinking skill strategies such as problem
solving, creative problem solving, investigation, scientific
inquiry, or decision- making.
6 Standard IIIB, IIIC, HID
My students collaborate with me in setting both group
and individual academic goals that provide opportunities
for them to direct their own learning within my classroom
curriculum.
7 Standard IIA, IIB, IID, HE, IIIA, IIIB, IIIC, HID
I have stretched the limits of instructional computing in
my classroom using the most current and complete
technology infrastructure (e.g., small student/ computer
ratio, high-speed internet access, updated computer
software, teleconferencing capability).
8 Standard IIA, IIB, IIIA, IIIB, IIIC, HID
Students in my classroom use the available technology
resources (e.g., websites, multimedia applications,
spread-sheets, MIDI devices) to complete projects that
focus on critical content and higher order thinking skills
(e.g., analysis, synthesis, evaluation).

6

1

Very true of m e now

9 Standard VD
I use computers primarily to support my classroom
management tasks such as taking attendance, posting
assignments to a web page, using a gradebook
program, and/or communicating with parents via email.
10 Standard IA, IB, VA, VB
In my classroom, students use multiple software
applications/ hardware peripherals (e.g., internet
browsers, productivity tools, multimedia applications,
digital video cameras, MIDI devices) as well as
resources beyond the school building (e.g., partnerships
with business professionals, other schools) to solve
problems of interest to them.
11 Standard IA
In my classroom, students use computers primarily to
improve their basic skills or understand better what I am
teaching them with the aid of supplemental instructional
resources (e.g., CD's, internet, integrated learning
systems- ILS, tutorial programs).
12 Standard VD
Technical problems prevent me and/or my students from
using the classroom computers during the instructional
day.
13 Standard VD, IVB
I access the computer daily to browse the internet, send/
receive email, and/or use different productivity and multimedia tools (e.g., word processor, spreadsheet,
database, presentation software).
14 Standard VAVB
I empower my students to discover innovative ways to
use our school's vast technology infrastructure to make
a real difference in their lives, in their school, or in their
community.
15 Standard IA
I am proficient with and knowledgeable about the
technology resources (e.g., hardware, software
programs, peripherals) appropriate for my grade level or
content area.
16 Standard IID, HE
Locating good software programs, websites, or CD's to
supplement my curriculum and reinforce specific content
is a priority of mine at this time.
17 Standard IID, IIIA
Getting more comfortable with using computers during
my instructional day is my goal for this school year.
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Read each response and assign a score based on the following scale:
0

N/A

1

2

Not true of me now

3

4

5

Somewhat true of me now

18 Standard IA, IB
I have the background to assist others in the use of a
variety of software applications (e.g., Excel, Inspiration,
PowerPoint), the internet (web browsers, web page
construction and design), and peripherals (e.g., digital
video cameras, probes, MIDI devices).
19 Standard VC
The current student-to-computer ratio in my
classroom(s) is not sufficient for me to use computer(s)
during my instructional day.
20 Standard IVA, IVC
I consistently provide alternative assessment
opportunities (e.g., performance-based assessment,
peer reviews, self-reflection) that encourage students to
"showcase" their content understanding in nontraditional
ways.
21 Standard IIB
In my classroom, students use the internet for (1)
collaboration with others, (2) publishing, (3)
communication, and (4) research to solve issues and
problems of personal interest to them that address
specific content areas.
22 Standard IIIB, HID, VID
Students in my classroom participate in online
collaborative projects (not including email exchanges)
with other entities (e.g., schools, businesses,
organizations) to find solutions, make decisions, or seek
a resolution to an issue of importance to them.

6

7

Very true of me now

27 Standard IIIA, IIC
I prefer using previously-developed curriculum materials
(e.g., instructional kits, existing web-based projects) that
(1) emphasize complex thinking skill strategies (e.g.,
creative problem-solving, decision-making,
investigation), (2) promote the use of computers, and (3)
provide opportunities for students to direct their own
learning.
28 Standard IIIC, HID
My students' creative thinking and problem-solving
opportunities are supported by our school's extensive
technology infrastructure (e.g., high-speed internet
access, unlimited access to computers, updated
computer software, multimedia and video production
stations).
29 Standard IVB, IVC, VD
My personal professional development involves
investigating and implementing the newest innovations
in instructional design and computer technology that
takes full advantage of my school's extensive technology
infrastructure (e.g., immediate access to the newest
software applications, multimedia and video production
stations, teleconferencing equipment).
30 Standard IIA, IIC, IID, HE
I favor previously-developed curriculum materials (e.g.,
instructional kits, existing web-based projects) that
emphasize students using technology to solve "real"
problems or issues of importance to them rather than
building my own instructional units from scratch.

23 Standard VB, VC
Given my current curriculum demands and class size, it
is much easier and more practical for students to learn
about and use computers and related technologies
outside of my classroom (e.g., computer lab).

31 Standard IIA, IIC, IID, HE
I have an immediate need and interest in contacting
other teachers, "qualified" consultants, and/or related
professionals who can assist me in my ongoing effort to
design and manage student-directed learning
experiences using the available computers.

24 Standard VB, VC
I use my classroom computer(s) primarily to locate and
print out lesson plans appropriate to my grade level or
content area.

32 Standard IIIB, IIIC, HID
Students' use of information and inquiry skills to solve
problems of personal relevance guides the types of
instructional materials used in and out of my classroom.

25 Standard VC
Using the classroom computers is not a priority for me
this school year.

33 Standard VD
I take into consideration my students' background, prior
experiences, and desire to solve relevant problems of
interest to them when planning instructional activities
that utilize our available technology.

26 Standard IA, IB
I do not have to call someone (e.g., computer technician,
network manager) to figure out a problem with my
computer or a software application; I have the
confidence and expertise to "fix" it myself.

34 Standard IIC, IIIC
I am able to design my own student-centered
instructional materials that take advantage of our
existing computers to engage students in their own
learning (e.g., students generate questions, define tasks,
set goals, self-assess learning).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

LoTi Questionnaire/Correlation to ISTE/NETS

Read each response and assign a score based on the following scale:
0

N/A

1

2

Not true of me now

3

4

5

Somewhat true of me now

35 Standard IVB
I alter my instructional use of the classroom computer(s)
based upon (1) the newest software and web-based
innovations and (2) the most current research on
teaching and learning (e.g., differentiated instruction,
problem-based learning, multiple intelligences).

6

7

Very true of me now

43 Standard IIA, IIB, HE, IIIA, IIIB, IIIC, HID
I have the background and confidence to show others
how to merge technology with relevant and challenging
learning experiences that emphasize higher order
thinking skills and provide problem-solving opportunities
for students.

36 Standard IIIC, IIIB
Students applying what they have learned in the class
room to a real world situation (e.g., student-generated
recycling program, student-generated business, student
generated play/musical) is a vital part of my instructional
approach to using the classroom computer(s).

44 Standard IIC, HE
Though I currently use a student-centered approach
when creating instructional units, it is still difficult for me
to design these units on my own to take full advantage of
our classroom computers.

37 Standard IIIC, HID
I need more training on using technology with relevant
and challenging learning experiences for my students
rather than how to use specific software applications to
support my current lesson plans.

45 Standard VIA, IVA, IVC
My immediate professional development need is to learn
how my students can use my classroom computer(s) to
achieve specific outcomes aligned to district or state
standards.

38 Standard IA , IIA, IIB, IID
An ongoing goal of mine is for students to learn how to
create their own web page or multimedia presentation
that shows what they have been learning in class.

46 Standard IIIB, VIC
It is easy for me to identify software applications,
peripherals, and web-based resources that support and
expand student's critical and creative thinking skills, and
promote self-directed problem solving.

39 Standard VIA, VIB, VID
The types of professional development offered through
our school, district, and/or professional organizations
does not satisfy my need for bigger, more engaging
experiences for my students that take advantage of both
my "technology" expertise and personal interest in
developing student-centered curriculum materials.
40 Standard IB
My students use the classroom computer(s) for research
purposes that require them to investigate an
issue/problem, think creatively, take a position, make
decisions, and/ or seek out a solution.

47 Standard IVB, IVC, VC
My students have immediate access to all forms of the
most current technology infrastructure available (e.g.,
easy access to newest computers, latest software
applications, small student/computer ratio, video or
teleconferencing kiosks) that they use to pursue
problem-solving opportunities surrounding issues of
personal and/or social importance.
48 Standard IA, IB, IIA, IIB, IIIA, IIIC
I need access to more resources and/or training to start
using computers as part of my instructional day.

41 Standard IIA, IIIB, MID, VD
Having students apply what they have learned in my
classroom to the world they live in is a cornerstone to my
approach to instruction and assessment.

49 Standard VB
I frequently explore new types of software applications,
web-based tools, and peripherals as they become
available.

42 Standard IA, IB, VA, VC, VD
The curriculum demands at our school such as
implementing standards and increasing student test
scores have diverted my attention away from using the
computers in my classroom.

50 Standard IIB, IIIB,
Students' questions and previous experiences heavily
influence the content that I teach as well as how I design
learning activities for my students.
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Information for Human Use Committee
Title:
The Effects o f the Teacher’s Levels o f Technology Integration on Student Achievem ent
in Reading and M athem atics
Project Directors:
Dr. Kim berly Kim bell-Lopez
Valerie S. Fields
Department:
Curriculum, Instruction, and Leadership
Purpose of Study/Project:
The purpose o f the study is to determine to what extent the level o f technology
integration by fourth and eighth grade teachers in rural schools affects student
achievem ent in reading and mathematics.
Participants:
Approxim ately 1300 elementary and m iddle school students in Grades 4 and 8 enrolled
in A, B, C, D, E, F, G, H, I, J, and K school districts.
Procedure:
D ata for this study will be collected during the months o f January and February o f the
2004 school year. The researchers will obtain perm ission from the superintendent to
adm inister the survey in their school district. A stamped addressed envelope will
accompany the letter for his/her reply. Once perm ission has been granted by the
superintendent another letter will be sent to principals w ith an attached copy from the
superintendent granting perm ission to conduct the survey. Each principal at each
elementary and m iddle school will receive a packet that will include step by step
instructions to be placed in each 4 and 8 grade reading and mathematics teacher’s box.
Each teacher will follow instructions and complete the survey online or by paper pencil.
NOTE: Perm ission for all data collection and analysis w ill be requested through the
aforem entioned School Board Offices, principals o f schools involved, and teachers at
each school.

Instruments and Measures to Insure Protection of Confidentiality, Anonymity:
All teachers who agree to participate will com plete the online survey. Participants’
names will not be used on any responses or reactions published with the results o f this
study. The teacher responses will be emailed to a specific server, and data will be
transferred into a password-protected account. D ata from the account will remain
confidential. Teachers’ fourth and eighth grade m ean scores form the LEAP 21 reading
and mathematics areas will be analyzed with teachers’ levels o f technology
im plem entation to verify if the teachers’ level o f im plem entation had an impact on
student achievement. A ggregated scores from the eighth grade will be analyzed with
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teachers’ levels o f technology im plem entation to verify if the teachers’ level o f
im plem entation had an im pact on student achievement.

Risks/Alternatives Treatments:
There are no risks associated with participation in this study.
Benefits/ Compensations:
Upon request each school district will be provided w ith a profile for each teacher that
will reflect the following domains:
• Level o f Technology Use
• Personal Technology Use
• Current Instructional Practices
Specifically, each school district will be able to identify to what degree technology is
being integrated, if teachers are com fortable or proficient with using technology, and if
teachers feel that instructional practices are consistent with a learner-based curriculum
design. This inform ation can be used to assist in the writing o f school technology
im provement plans.

Safeguards of Physical and Emotional Well-Being:
D ata will not be collected until perm ission is secured from the H um an Use Comm ittee
o f Louisiana Tech University. Individuals will be given the opportunity to ask
questions o f the research adm inistrator and to call the project director or the H um an Use
R eview Comm ittee if they have further questions or concerns. The participants may
w ithdraw from the investigation at any tim e w ithout penalty.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

A PPEND IX D
PERM ISSION FROM THE SUPERINTENDENT

118

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

119

L o u is ia n a E d u c a tio n C o n s o rtiu m

V alerie S. F ield s, Ed. S. (La T ech S tu d e n t)
H o m e* 903 E ast R im es * M o n ro e, LA 71201 * e-m ail: v field s@ u lm .ed u *
W ork* U n iv e rs ity of L o u isia n a a t M o n ro e
700 U n iv e rsity A ve. SUB 201* M o n ro e, LA 71209
D e a r: (Superintendent)
I am requesting y our assistance in com pleting a stu d y on the effects of the
teacher's levels of technology integration on stu d en t achievem ent in reading and
m athem atics. I am particularly interested in h ow the level of technology
im plem entation by fo u rth an d eighth grade teachers in ru ral schools affects stu d en t
achievem ent in reading and m athem atics. My desire is th a t the research I conduct on
the level of technology im plem entation w ill provide state legislators an d policy m akers
w ith essential inform ation in im proving technology training, access, and integration.
A dditionally, this survey w ill provide your school district w ith a profile on each teacher
th a t will reflect the follow ing domains:

I. L evel of T e c h n o lo g y Im p le m e n ta tio n
II. P e rso n a l C o m p u te r U se
III. C u r r e n t In s tru c tio n a l P ractices
Specifically, y o u r sch o o l d is tric t w ill b e ab le to id e n tify to w h a t d e g re e
te c h n o lo g y is b e in g in te g ra te d , if te a c h e rs a re c o m fo rta b le o r p ro fic ie n t w ith
u s in g te c h n o lo g y , a n d if te a c h e rs feel th a t in s tru c tio n a l p ra c tic e s a re c o n s is te n t
w ith a le a rn e r-b a s e d c u rric u lu m d e sig n , w h ic h w ill a s s is t w ith m e e tin g th e
p u rp o s e s a n d g o als fo r P a r t D E n h a n c in g E d u c a tio n T h ro u g h T ec h n o lo g y in th e
N o C h ild L eft B eh in d Act.
W ith your consent, a 50-item survey referred to as the Levels of Technology
Im plem entation (LoTi) Q uestionnaire, as w ell as 3 open-ended questions w ill be
adm inistered to all fourth an d eighth grade teachers in y our district. A dditionally, it
w ill be necessary to exam ine the m ean scores of the fourth a n d eighth grade students as
determ ined by the Louisiana Educational A ssessm ent Program (LEAP). The 50-item
survey an d open-ended questions should take approxim ately 30-45 m inutes to com plete.
The survey is online. All responses w ill rem ain confidential. O nly group data w ill be
reported.
Access to a com puter for each teacher or a com puter lab will be necessary to
adm inister the survey. The survey can be conducted at in d iv id u al schools or to all
teachers in the system collectively. I w o u ld like to schedule tim es during the m onth of
January or February to adm inister the survey. I w ill call y o u r office as a follow -up to
answ er any questions you m ay have, secure yo u r consent for the study, an d to schedule
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dates to adm inister the survey. I appreciate your interest in and contribution to our
profession.
Sincerely,

V alerie S. F ield s, E d. S.
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Permission from the Superintendent
Dear Colleague:
I am requesting perm ission to collect data from your school district’s fourth and eighth
grade teachers and students. Your signature is separate from the signatures that must also
be obtained from the principals, teachers, and parents who wish to let their children
participate in the study. Inform ation pertaining to the study is listed below.

Title:
The Effects o f the Teacher’s Levels o f Technology Integration on Student A chievem ent
in Reading and M athem atics
Project Directors:
Dr. Kimberly K im bell-Lopez
Valerie S. Fields
Department:
Curriculum, Instruction, and Leadership
Purpose of Study/Project:
The purpose o f the study is to determine to what extent the level o f technology
integration by fourth and eighth grade teachers in rural schools affects student
achievem ent in reading and mathematics.
Participants:
Approxim ately 1300 elementary and m iddle school students in Grades 4 and 8 enrolled
in A, B, C, D, E, F, G, H, I, J, and K school districts.
Procedure:
D ata for this study will be collected during the months o f January and February o f the
2004 school year. The researchers will obtain perm ission from the superintendent to
adm inister the survey in their school district. A stamped addressed envelope will
accompany the letter for his/her reply. Once perm ission has been granted by the
superintendent another letter will be sent to principals w ith an attached copy from the
superintendent granting perm ission to conduct the survey. Each principal at each
elementary and m iddle school will receive a packet that will include step by step
instructions to be placed in each 4 and 8 grade reading and mathematics teacher’s box.
Each teacher will follow instructions and complete the survey online or by paper pencil.
NOTE: Permission for all data collection and analysis will be requested through the
aforem entioned School Board Offices, principals o f schools involved, and teachers at
each school.
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Instruments and Measures to Insure Protection of Confidentiality, Anonymity:
All teachers who agree to participate will complete the online survey. Participants’
names will not be used on any responses or reactions published with the results o f this
study. The teacher responses will be em ailed to a specific server, and data will be
transferred into a password-protected account. D ata from the account will remain
confidential. Teachers’ fourth and eighth grade m ean scores form the LEAP 21 reading
and mathematics areas will be analyzed with teachers’ levels o f technology
im plem entation to verify if the teachers’ level o f im plem entation had an im pact on
student achievement. Aggregated scores from the eighth grade will be analyzed with
teachers’ levels o f technology im plem entation to verify if the teachers’ level o f
im plem entation had an im pact on student achievement.
Risks/Alternatives Treatments:
There are no risks associated with participation in this study.
Benefits/ Compensations:
Upon request each school district will be provided w ith a profile for each teacher that will
reflect the following domains:
• Level o f Technology Use
• Personal Technology Use
• Current Instructional Practices
Specifically, each school district will be able to identify to what degree technology is
being integrated, if teachers are com fortable or proficient with using technology, and if
teachers feel that instructional practices are consistent with a learner-based curriculum
design. This inform ation can be used to assist in the writing o f school technology
improvement plans.

Safeguards of Physical and Emotional Well-Being:
Data will not be collected until perm ission is secured from the Human Use Committee o f
Louisiana Tech University. Individuals will be given the opportunity to ask questions o f
the research adm inistrator and to call the project director or the H um an Use Review
Committee if they have further questions or concerns. The participants may withdraw
from the investigation at any time w ithout penalty.
Contact: The principal investigator listed below m ay be reached to answer any
questions you m ay have about the research, participants' rights, or related matters.
Dr. Kimberly K im bell-Lopez
257-2982
Valerie S. Fields
342-5287
The Human Use Comm ittee may also be contacted if a problem cannot be discussed with
the experimenter:
Dr. M ary Livingston
257-4315
Dr. Terry M cConathy
257-2924
Mrs. M argaret N olan
257-5075
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I , _____________________________________ , attest with my signature that I have read and
understood the description o f this study and its purposes and methods. I understand that
my parish’s participation in this research is strictly voluntary. Further, I understand that
we may w ithdraw our participation at any time or refuse to answ er questions without
penalty. U pon com pletion o f the study, I understand that the results will be freely
accessible only to the principal investigators, a legally appointed representative, or
myself. I have not been requested to waive, nor do I waive any o f my rights related to
participating in this study. I also understand that this agreement is separate from the
written agreement that must also be obtained from the teachers who agree to participate
in the study as well as the parental consent form s that must be obtained.

Superintendent’s Signature

Date
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Permission from the Principal

Dear Colleague
I am requesting perm ission to collect data in at your school in Grades 4 and 8. Your
signature is separate from the signatures that must also be obtained from the teacher as
well as the parents who w ish to let their children participate in the study. Information
pertaining to the study is listed below.

Title:
The Effects o f the Teacher’s Levels o f Technology Integration on Student Achievement
in Reading and M athem atics
Project Directors:
Dr. Kim berly Kim bell-Lopez
V alerie S. Fields
Department:
Curriculum, Instruction, and Leadership
Purpose of Study/Project:
The purpose o f the study is to determine to what extent the level o f technology
integration by fourth and eighth grade teachers in rural schools affects student
achievem ent in reading and mathematics.
Participants:
A pproxim ately 1300 elementary and m iddle school students in Grades 4 and 8 enrolled in
A, B, C, D, E, F, G, H, I, J, and K school districts.
Procedure:
D ata for this study will be collected during the m onths o f January and February o f the
2004 school year. The researchers will obtain perm ission from the superintendent to
adm inister the survey in their school district. A stam ped addressed envelope will
accompany the letter for his/her reply. Once perm ission has been granted by the
superintendent another letter will be sent to principals w ith an attached copy from the
superintendent granting perm ission to conduct the survey. Each principal at each
elementary and middle school will receive a packet that will include step by step
instructions to be placed in each 4 and 8 grade reading and mathem atics teacher’s box.
Each teacher will follow instructions and complete the survey online or by paper pencil.
N OTE: Permission for all data collection and analysis will be requested through the
aforem entioned School Board Offices, principals o f schools involved, and teachers at
each school.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

126

Instruments and Measures to Insure Protection of Confidentiality, AnonymityA ll teachers who agree to participate will complete the online survey. Participants’
nam es will not be used on any responses or reactions published w ith the results o f this
study. The teacher responses will be emailed to a specific server, and data will be
transferred into a password-protected account. D ata from the account will remain
confidential. Teachers’ fourth and eighth grade m ean scores form the LEAP 21 reading
and mathematics areas will be analyzed with teachers’ levels o f technology
im plem entation to verify if the teachers’ level o f im plem entation had an im pact on
student achievement. Aggregated scores from the eighth grade will be analyzed with
teachers’ levels o f technology im plem entation to verify if the teachers’ level o f
im plem entation had an im pact on student achievement.
Risks/Alternatives Treatments:
There are no risks associated with participation in this study.
Benefits/ Compensations:
U pon request each school district will be provided w ith a profile for each teacher that will
reflect the following domains:
• Level o f Technology Use
• Personal Technology Use
• Current Instructional Practices
Specifically, each school district will be able to identify to w hat degree technology is
being integrated, if teachers are com fortable or proficient w ith using technology, and if
teachers feel that instructional practices are consistent w ith a learner-based curriculum
design. This infonnation can be used to assist in the writing o f school technology
im provem ent plans

Safeguards of Physical and Emotional Well-Being:
D ata will not be collected until perm ission is secured from the Human Use Committee o f
Louisiana Tech University. Individuals will be given the opportunity to ask questions o f
the research adm inistrator and to call the project director or the H um an Use Review
Comm ittee if they have further questions or concerns. The participants
may withdraw
from the investigation at any tim e w ithout penalty.
Contact: The principal investigator listed below m ay be reached to answ er any
questions you may have about the research, participants' rights, or related matters.
Dr. Kimberly K im bell-Lopez
257-2982
Valerie S. Fields
342-5287
The Human Use Comm ittee may also be contacted if a problem cannot be discussed with
the experimenter:
Dr. M ary Livingston
Dr. Terry M cConathy
Mrs. M argaret N olan

257-4315
257-2924
257-5075
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I , _____________________________________ , attest w ith m y signature that I have read and
understood the description o f this study and its purposes and methods. I understand that
my school’s participation in this research is strictly voluntary. Further, I understand that
we m ay w ithdraw our participation at any tim e or refuse to answer questions without
penalty. Upon com pletion o f the study, I understand that the results will be freely
accessible only to the principal investigators, a legally appointed representative, or
myself. I have not been requested to waive, nor do I w aive any o f my rights related to
participating in this study. I also understand that this agreement is separate from the
written agreement that m ust also be obtained from the teachers who agree to participate
in the study as well as the parental consent forms that m ust be obtained.

Signature

Date
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Permission from the Teacher
D e a r___________________ ,
I am requesting perm ission to collect data in your classroom. Your signature is
separate from the signatures that m ust also be obtained from your superintendent and
principal who w ish to participate in the study. Y ou will be provided a summary o f this
project at the end o f the study. Please let m e know if there are any further questions I
can answer concerning this project. If you agree to this proposal, then please sign
below acknow ledging your district's wish to participate.
Thank you,

Valerie S. Fields

Title:
The Effects o f the T eacher’s Levels o f Technology Integration on Student Achievem ent
in Reading and M athem atics
Project Directors:
Dr. Kim berly Kim bell-Lopez
Valerie S. Fields
Department:
Curriculum, Instruction, and Leadership
Purpose of Study/Project:
The purpose o f the study is to determine to w hat extent the level o f technology
integration by fourth and eighth grade teachers in rural schools effects student
achievem ent in reading and mathematics.
Participants:
A pproxim ately 1300 elementary and middle school students in Grades 4 and 8 enrolled
in A, B, C, D, E, F, G, H, I, J, and K school districts.
Procedure:
Data for this study will be collected during the months o f January and February o f the
2004 school year. The researchers will obtain perm ission from the superintendent to
adm inister the survey in their school district. A stam ped addressed envelope will
accompany the letter for his/her reply. Once perm ission has been granted by the
superintendent another letter will be sent to principals w ith an attached copy from the
superintendent granting perm ission to conduct the survey. Each principal at each
elementary and m iddle school will receive a packet that will include step by step
instructions to be placed in each 4 and 8 grade reading and mathematics teacher’s box.
Each teacher will follow instructions and com plete the survey online or by paper pencil.
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NOTE: Perm ission for all data collection and analysis will be requested through the
aforem entioned School Board Offices, principals o f schools involved, and teachers at
each school.

Instruments and Measures to Insure Protection of Confidentiality, Anonymity:
A ll teachers who agree to participate will com plete the online survey. Participants’
names will not be used on any responses or reactions published w ith the results o f this
study. The teacher responses will be em ailed to a specific server, and data will be
transferred into a password-protected account. D ata from the account will remain
confidential. Teachers’ fourth and eighth grade m ean scores form the LEAP 21 reading
and mathematics areas will be analyzed with teachers’ levels o f technology
im plem entation to verify if the teachers’ level o f im plem entation had an im pact on
student achievement. Aggregated scores from the eighth grade will be analyzed with
teachers’ levels o f technology im plem entation to verify if the teachers’ level o f
im plem entation had an im pact on student achievement.
Risks/Alternatives Treatments:
There are no risks associated w ith participation in this study.
Benefits/ Compensations:
Upon request each school district will be provided w ith a profile for each teacher that
will reflect the following domains:
• Level o f Technology Use
• Personal Technology Use
• C urrent Instructional Practices
Specifically, each school district will be able to identify to what degree technology is
being integrated, if teachers are com fortable or proficient with using technology, and if
teachers feel that instructional practices are consistent w ith a learner-based curriculum
design. This inform ation can be used to assist in the writing o f school technology
im provem ent plans
Safeguards of Physical and Emotional Well-Being:
D ata will not be collected until perm ission is secured from the H um an Use Committee
o f Louisiana Tech University. Individuals will be given the opportunity to ask
questions o f the research adm inistrator and to call the project director or the H um an Use
Review Comm ittee if they have further questions or concerns. The participants may
withdraw from the investigation at any tim e w ithout penalty.
Contact: The principal investigator listed below may be reached to answer any
questions you m ay have about the research, participants' rights, or related matters.
Dr. K im berly K im bell-Lopez
Valerie S. Fields

257-2982
342-5287
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The Hum an Use Comm ittee may also be contacted if a problem cannot be discussed
with the experimenter:
Dr. M ary Livingston
257-4315
Dr. Terry M cConathy
257-2924
M rs. M argaret N olan
257-5075

I , _____________________________________ , attest w ith my signature that I have read
and understood the description o f this study and its purposes and methods. I understand
that my participation in this research is strictly voluntary. Further, I understand that I
may w ithdraw m y participation at any time or refuse to answer questions without
penalty. U pon com pletion o f the study, I understand that the results will be freely
accessible only to the principal investigators, a legally appointed representative, or
myself. I have not been requested to waive, nor do I waive any o f my rights related to
participating in this study.
Signature

Date
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Intercorrelations Between Independent and Dependent Variables (4th Grade Reading)
Reading

LOUR
.048

CIPR
-.043

Pearson
1
Correlation
.763
.787
Sig. (2tailed)
42
42
42
N
1
.276
LOUR
Pearson
.048
Correlation
.077
.763
Sig. (2tailed)
42
42
42
N
1
.276
Pearson
-.043
CIPR
Correlation
.077
.787
Sig. (2tailed)
42
42
42
N
.323
Pearson
-.108
.600
PCUR
Correlation
.037
.496
.000
Sig. (2tailed)
42
42
N
42
.124
-.045
.294
Pearson
HIGHR
Correlation
.478
.799
.087
Sig. (2tailed)
N
35
35
35
.261
.305
.247
YRSR
Pearson
Correlation
.074
.131
.153
Sig. (2tailed)
35
N
35
35
.064
AGER
Pearson
-.063
.326
Correlation
.705
.701
.046
Sig. (2tailed)
N
38
38
38
-.080
CERTR
Pearson
.142
-.134
Correlation
Sig. (2.395
.632
.422
tailed)
38
N
38
38
Correlation is significant at the 0.05 level (2-tailed).
* Correlation is significant at the 0.01 level (2-tailed).
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Intercorrelations B etw een Independent and D ependent Variables (8th Grade Reading)
LOTIR
CIPR
Reading
-.107
1
-.036
Pearson
Correlation
.587
.854
Sig. (2tailed)
29
28
29
N
.324
-.107
1
LOUR Pearson
Correlation
.092
.587
Sig. (2tailed)
28
N
28
28
1
CIPR Pearson
-.036
.324
Correlation
.854
.092
Sig. (2tailed)
N
29
28
29
-.070
PCUR Pearson
.493
.468
Correlation
.719
Sig. (2.008
.010
tailed)
29
N
28
29
-.009
.027
DEGR Pearson
-.095
Correlation
Sig. (2.966
.904
.665
tailed)
23
N
22
23
-.047
YRSR Pearson
-.489
-.150
Correlation
.829
.483
Sig. (2.018
tailed)
24
N
24
23
-.041
AGER Pearson
-.249
-.498
Correlation
.859
.025
.275
Sig. (2tailed)
21
N
20
21
.021
CERTR Pearson
-.161 •
-.030
Correlation
.915
Sig. (2.879
.404
tailed)
29
N
28
29
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
Reading

PCUR
-.070

DEGR
-.009

YRSR
-.047

AGER
-.041

CERTR

.719

.966

.829

.859

.915

29
.493

23
.027

24
-.489

21
-.498

29
-.030

.008

.904

.018

.025

.879

28
.468

22

23
-.150

20

-.095

-.249

28
-.161

.010

.665

.483

.275

.404

29

23
.003

24
-.523

21
-.115

29
-.193

987

.009

.618

.316

23

24
.423

21
.547

29
.215

.044

.013

.325

23

20

1

.785

23
.435

.000

.033

21
1

24
.278

1

29
.003

1

.987
23
-.523

23
.423

.009

.044

24
-.115

23
.547

24
.785

.618

.013

.000

.222

21

20

21

21

-.193

.215

.435

.278

.316

.325

.033

.222

29

23

24

21
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Intercorrelations B etw een Independent and D ependent V ariables (4th Grade
M athematics)

CIPM
LOTIM
MATH
-.059
1
.037
Pearson
Correlation
.824
.725
Sig. (2tailed)
N
38
38
38
-.054
LOTIM Pearson
.037
1
Correlation
.824
.748
Sig. (2tailed)
N
38
38
38
CIPM Pearson
-.054
1
-.059
Correlation
.725
Sig. (2.748
tailed)
N
38
38
38
PCUM Pearson
.068
.015
.493
Correlation
.684
Sig. 12.928
.002
tailed)
N
38
38
38
HIGHM Pearson
.292
.299
-.176
Correlation
Sig. 12.100
.328
.091
tailed)
N
33
33
33
YRSM Pearson
.199
-.117
-.157
Correlation
Sig. (2.276
.390
.525
tailed)
N
32
32
32
AG EM Pearson
.241
.275
.117
Correlation
Sig. (2.110
.164
.504
tailed)
N
35
35
35
CERTM
Pearson
.297
-.447
.126
Correlation
.084
.471
.007
Sig. 12tailed)
N
35
35
35
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
MATH

PCUM
.068

HIGHM
.292

YRSM
.199

AGEM
.275

CERTM
.297

.684

.100

.276

.110

.084

38
.015

33
-.176

32
-.117

35
.241

35
.126

.928

.328

.525

.164

.471

38
.493

33
.299

32
-.157

35
.117

35
-.447

.002

.091

.390

.504

.007

38

33
.361

32
-.060

35
-.027

35
-.292

.039

.744

.876

.088

33

32
.420

35
.193

.222

.017

.283

.214

32

33
.164

33
.301

.370

.095

32

32
.366

1

38
.361

1

.039
33
-.060

33
.420

.744

.017

32
-.027

32
.193

32
.164

.876

.283

.370

35
-.292

33

.222

32
.301

35
.366

.088

.214

.095

.031

35

33

32

35

1
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Intercorrelations B etw een Independent and D ependent Variables (8th Grade
M athem atics)
MATH

LOTIM
-.197

CIPM
-.227

1
Pearson
Correlation
.314
.246
Sig. (2tailed)
28
28
N
28
1
.491
LOTIM Pearson
-.197
Correlation
.008
.314
Sig. (2tailed)
N
28
28
28
.491
1
CIPM Pearson
-.227
Correlation
.008
.246
Sig. (2tailed)
N
28
28
28
.527
PCUM Pearson
.125
.605
Correlation
.004
.527
Sig. (2.001
tailed)
N
28
28
28
DEGM Pearson
-.325
.020
-.040
Correlation
.927
Sig. (2.130
.858
tailed)
N
23
23
23
YRSM Pearson
-.170
-.159
-.140
Correlation
.449
.480
Sig. (2.536
tailed)
N
22
22
22
AGEM Pearson
-.237
-.184
-.362
Correlation
Sig. (2.289
.412
.098
tailed)
N
22
22
22
CERTM
Pearson
.179
.065
.069
Correlation
.391
.756
.743
Sig. (2tailed)
N
25
25
25
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
MATH

PCUM
.125

DEGM
-.325

YRSM
-.170

AGEM
-.237

CERTM
.179

.527

.130

.449

.289

.391

28
.527

23

22

22

.020

-.159

-.184

25
.065

.004

.927

.480

.412

.756

28
.605

23
-.040

22

22

-.140

-.362

25
.069

.001

.858

.536

.098

.743

28

23
-.193

22

22

-.365

-.230

25
.029

.379

.095

.302

.890

23

22

1

.343

22
.102

25
.208

.118

.659

.365

22
1

21

21

,511

.029

.018

.903

21
1

-.039

1

28
-.193
.379
23
-.365

23
.343

.095

.118

22
-.230

22
.102

.511

.302

.659

.018

22

20
.873

22

21

21

22

19

.029

.208

.029

-.039

1

.890

.365

.903

.873

25

21

20

19
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